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EXECUTIVE SUMMARY 
A) Background 
As one component of its Tampa Bay Surface Water Improvement and Management 
(SWIM) program, the Southwest Florida Water Management District is conducting a 
legislatively-mandated water quality assessment of the estuary. Pursuant to state water 
policy, the District is also working cooperatively with the Tampa Bay National Estuary 
Program (TBNEP), the Florida Department of Environmental Protection (DEP), and 
local governments to develop resource-based water quality targets and pollutant load 
reduction goals (PLRGs) for the bay. 
Cultural eutrophication - unnatural levels of nutrient enrichment brought about by 
human activities in the watershed - has been identified as a priority problem affecting 
water quality in Tampa Bay. Through the water quality assessment and PLRG 
development process, state and local resource management programs are working to 
identify appropriate strategies for managing future nutrient loadings in order to ensure 
adequate long-term protection of bay water quality. 
A Tampa Bay water quality modeling workshop, which was sponsored by the TBNEP in 
1991, produced the consensus recommendation that a multi-pronged (mechanistic and 
empirical) modeling approach be implemented to provide technical support for the water 
quality management process. In accordance with that recommendation, the TBNEP 
has developed an empirical, regression-based water quality model (described by 
Coastal Environmental, Inc. 1994a,b) while the District has developed the mechanistic 
model described here. In order to provide maximum comparability, the two models are 
driven by the same estimated monthly hydrologic and nutrient loadings (developed by 
Coastal Environmental, Inc. 1994a,b,c). The intent of this approach is that two 
complementary water quality models, which are based on the same loading estimates 
but very different technical assumptions and mathematical modeling approaches, will be 
available to serve as cross checks for one another during the development of water 
quality targets and pollutant load reduction goals. The models are intended to serve as 
broad-scale resource management tools, and do not attempt to provide the finer scales 
of spatial or temporal resolution commonly associated with models developed for detail-
oriented research or regulatory purposes. 
This report summarizes the parameterization, calibration, testing, and an initial 
application of the mechanistic water quality model. 
B) Model development 
The model selected for the mechanistic component of the modeling effort was EUTR04, 
the eutrophication submodel of the Water Analysis Simulation Program, Version 4 
(WASP4). It is the recommended EPA standard for dynamic water quality analysis, and 
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is supported and updated by the U.S. EPA Center for Exposure Assessment Modeling 
in Athens, Georgia. 
WASP4 is a dynamic compartment ("box") modeling program for aquatic systems, 
including both the water column and the underlying benthos. The time-varying 
processes of advection, dispersion, point and non-point mass loading, and boundary 
exchange are represented in the basic program. 
WASP4 is essentially the coding of a series of equations derived from the principle of 
mass conservation. The water body being modeled is divided into relatively 
homogeneous control volumes or segments. Masses of nutrients and other modeled 
constituents which enter a segment either exit the segment by physical transport and 
chemical or biological transformation, or accumulate therein. For water bodies 
represented by a series of segments, transport can occur between segments or across 
the system's boundaries. By accounting for the transport or accumulation of masses in 
the segments, the model computes concentrations of the water quality constituents of 
interest. 
In order to apply the WASP model to Tampa Bay, the model was first parameterized 
using available data. The parameterization consisted of tabulating and inputting to the 
model: 
• volumes, interfacial areas, exchange lengths, and advective flow pattems for all 
model segments, which were estimated based upon published maps and reports 
on Tampa Bay (e.g., Goodwin 1987, Hess 1993). 
• monthly flows and loadings of total nitrogen and total phosphorus, which were 
obtained from existing reports (e.g., Coastal Environmental, Inc. 1994 a,b) and 
modified in order to obtain flows and loadings to each model segment and for 
each of the phosphorus and nitrogen forms simulated. 
• estimates of loadings of ammonia and phosphorus from spills, which were 
tabulated from existing reports (e.g. , Coastal Environmental, Inc. 1993) and 
specified to the model. These spills were assumed to occur over the course of a 
single day. During the dates immediately following the spills, model predictions 
were output more frequently than monthly in order to evaluate the simulated 
impact of the spills. 
• air temperatures, wind speeds, and average daily solar radiation, which were 
obtained from meteorological databases maintained by the District and the 
National Weather Service. 
• water temperatures and turbidity, which were obtained by averaging monthly 
data collected by the Hillsborough County EPC over the stations located in each 
model segment. 
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• initial estimates of sediment oxygen demands and nutrient release rates, which 
were based on data collected by the U.S. Environmental Protection Agency (EPA 
1983, 1984) and supplemented by SOD data collected by EPA and the District 
during 1993. 
In addition, the algorithm used by the WASP model to compute light attenuation was 
modified for application to Tampa Bay, using regression equations developed 
specifically for the bay by Coastal Environmental, Inc. (1994a,b). 
Model parameterization was completed with the construction of input data sets for the 
1985-1994 period of interest. Through specification of model start and end times, this 
data set was used for both model calibration and evaluation. 
Upon completion of model parameterization, the model was tested to locate and correct 
any errors in the input structure. The model was then calibrated to Tampa Bay using 
EPC data from the period of January 1985 to December 1986, in order to estimate site-
specific values of transport and kinetic coefficients for Tampa Bay. The calibration 
consisted of performing simulations, comparing model predictions to monthly field data 
averaged over model segments, and refining model constants based on those 
comparisons. Values for the model constants, as determined from the model 
calibration, are provided in Tables 4 and 5. In addition to the constants, sediment 
oxygen demand and nutrient release rates were estimated for specific Bay segments 
through model calibration. Field measurements of SOD were only available for 
Hillsborough Bay and Terra Ceia Bay. SOD values for other model segments were 
estimated. Similarly, sediment nutrient release rates were only available for 
Hillsborough Bay and were estimated for other bay segments. The ammonia release 
rates used for Hillsborough Bay (Segments 4 and 5, Figure 4) were varied seasonally 
between 40 and 180 mg m-2 day-l. The release rates in all other Bay segments were 
assumed to be 30 percent of those in Hillsborough Bay. The phosphorus release rates 
used for Hillsborough Bay segments were varied seasonally between 4 and 84 mg m-2 
day-l. The phosphorus release rates for Old Tampa Bay segments (Segments 1-3, 
Figure 4) were assumed to be 15 percent of those in Hillsborough Bay while release 
rates for all other segments were assumed to be 20 percent of the Hillsborough Bay 
values. 
Upon completion of model calibration, model performance was evaluated using data 
from the period of January 1987 -December 1991. The evaluation included graphical 
and statistical comparisons of model predictions and field data. This evaluation 
indicated the presence of biases in model predictions of nutrient and chlorophyll 
concentrations between bay segments. The model systematically under-predicted 
nutrient and chlorophyll concentrations in segments where annual average 
concentrations were high (e.g., Hillsborough Bay), and over-predicted concentrations in 
segments where annual average values were low (e.g., Lower Tampa Bay). 
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Attempts were made to remove these biases by varying a number of the model's rate 
terms. Algal settling velocity was the only term which was found to reduce bias in 
predicted chlorophyll and nutrient concentrations without producing unacceptable 
inaccuracies in predictions of other state variables. For a vertically integrated model the 
settling velocity term represents a net rate or depositional velocity, reflecting the 
combined effects of turbulence (which would tend to cause materials to remain in 
suspension) and the probability that materials falling to the bay bottom will remain there 
rather than re-entering the water column. It seems reasonable to expect that the net 
settling velocity would be less in shallow areas of the Bay, where wind-driven turbulence 
and resuspension should tend to be greater. However, in the absence of field data it 
was necessary to estimate this "net rate" using model calibration , by minimizing residual 
errors of model predictions. This approach introduces an empiricism in the model 
calibration, and should be abandoned if future studies show that factors other than the 
net settling velocity provide a more technically sound explanation for the spatial 
variations in chlorophyll and nutrient concentrations observed in Tampa Bay. 
Net algal settling velocities were varied between 0.1 m day-1 in model segments 4-6 
(Hillsborough Bay and upper Middle Tampa Bay), 0.2 m day·1 in segments 1-3 (Old 
Tampa Bay), and 0.8 m day-1 in the remaining bay segments, and the model was 
reapplied using data for the period of 1985-1994. For the purposes of this report, all 
graphical and statistical comparisons include the entire 1985-1994 period of model 
application. 
Following model calibration and evaluation, sensitivity analysis was performed to assess 
the quantitative reasonableness of model predictions to changes in values of input 
parameters and kinetic constants, and identify the parameters and constants which 
have the greatest influence on model predictions. Among the factors examined , the 
calibrated Tampa Bay model appears most sensitive to changes in the maximum algal 
growth rate, algal respiration rate, and the rates at which dissolved inorganic nitrogen 
and phosphorus are released from bay sediments. 
C) Resource management implications 
On a short-term (annual) time step, the model suggests that concentrations of 
biologically-available Nand P in the water column of Tampa Bay are affected to a 
greater degree by internal recycling and regeneration processes within the estuary, and 
transport between bay segments, than by annual external loadings from the watershed 
and airshed (Tables 9-11) . This implies that watershed management practices and 
other anthropogenic activities which cause small year-to-year changes in external 
nutrient loadings (relative to the size of the existing internal pools) should not be 
expected to have immediately detectable impacts on bay water quality. It also implies 
that management efforts which produce small annual reductions in external loadings, if 
sustained over a number of years, should continue to produce water quality 
improvements by reducing the magnitudes of the internal nutrient pools which are 
available for recycling, regeneration , and transport. 
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Not surprisingly, the model predicts that increases in external nutrient loads above 
"present" (1992-1994) levels would cause nutrient and chlorophyll concentrations to 
increase, while load reductions would have the opposite effect. Changes in external 
loadings to OTB and HB are predicted to have cascading effects throughout the system, 
due to advective and dispersive transport of nutrients and phytoplankton from those bay 
segments to MTB and L TB. 
Because the WASP model does not attempt to simulate changes in nutrient release 
rates from bay sediments which would presumably occur in response to sustained 
reductions in external loads, model predictions regarding the speed or magnitude of the 
bay's responses to long-term load reductions (e.g., Appendices A and B) should be 
interpreted with caution. Estimated sediment nutrient release rates must be provided to 
the model by the user, and sensitivity analyses (Section VIII ; Fig. 28) indicate that 
chlorophyll concentrations predicted by the model are sensitive to the values of these 
rates. The model predictions shown in Appendices A and B were produced using rates 
which were assumed to remained fixed at (estimated) 1992-1994 values. If this 
assumption causes the model to overestimate the sediment release rates that would 
occur in the future following a period of sustained reductions in external loads, the 
estimated nutrient and chlorophyll concentrations shown in Appendices A and B may 
give an overly pessimistic view of the water quality improvements that would occur in 
response to a given load reduction. The lack of recent field measurements of sediment 
nutrient release rates thus appears to represent a significant data gap which may limit 
the model's predictive capability. If agreement can be reached within the local technical 
community regarding appropriate methods for doing so, it would be helpful if 
measurements of sediment release rates could be performed in all bay segments on a 
regular (e.g., 5-year or 10-year) basis. 
Because the model is also sensitive to changes in the maximum rate of phytoplankton 
growth, bay-segment-specific measurements of this parameter might also improve the 
precision and accuracy of model predictions. 
Model-predicted algal growth rate multipliers (Fig. 9) suggest that, under current 
conditions, the availability of light and inorganic nitrogen are the primary factors limiting 
phytoplankton growth rates in Tampa Bay. The model predicts that phytoplankton 
biomass and chlorophyll-a concentrations will respond to changing nitrogen inputs, and 
can be altered by managing external nitrogen loads. Inorganic phosphorus is predicted 
to be present in the bay at concentrations far exceeding algal requirements, and the 
model suggests that even very large reductions in external phosphorus loads would 
have little impact on in-bay chlorophyll concentrations. 
While the model indicates that reduced phosphorus loads would not have substantial 
effects on chlorophyll concentrations occurring in Tampa Bay, efforts to reduce those 
loads could be very beneficial in improving water quality in freshwater portions of the 
watershed . Elevated concentrations of inorganic phosphorus are known to encourage 
the development of nuisance blue-green algal blooms in freshwater systems on a 
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worldwide basis (Paerl 1988). Unnaturally elevated inorganic phosphorus 
concentrations occur in a number of lakes, streams, and rivers in the Tampa Bay 
watershed (e.g., Lake Thonotosassa, Hillsborough River Reservoir, Alafia River) and 
stimulate the development of frequent blue-green algal blooms in several of those 
systems (e.g., EPC 1995, SWFWMD 1996). 
Questions regarding the potential ecological impacts of anthropogenically-influenced 
loadings of nutrients, algal biomass, and BOD which are discharged from the bay to 
nearshore marine waters are also of interest from a resource management perspective. 
Although estimates of the magnitudes of these loadings were obtained as part of the 
Tampa Bay modeling effort, an assessment of their potential ecological effects was 
beyond the scope of this project. 
Local management programs have selected seagrasses as a critical living resource to 
be restored and protected in Tampa Bay, and are seeking to identify segment-specific 
water quality targets (e.g., nutrient loadings, chlorophyll concentrations) to ensure the 
successful restoration of that resource (Coastal Environmental, Inc. 1994 a,b). When 
these water quality targets are agreed upon, the WASP model will provide a tool that 
can be used to estimate external nutrient loadings and load reduction goals appropriate 
for achieving them. The model is only one of several tools that will be used in 
establishing load reduction goals, however, and its limitations should be kept in mind 
during the goal-setting process. The possibility that additional management actions 
(beyond the development of implementation of nutrient load reduction goals) may be 
necessary for successful seagrass restoration should also be kept in mind. Under 
present conditions, for example, turbidity sources other than phytoplankton appear to be 
causing a substantial proportion of the light attenuation occurring in some bay 
segments. These sources may be affected only tangentially, if at all, by reductions in 
watershed nutrient loadings and ambient chlorophyll concentrations. In the future it may 
become necessary to address non-phytoplankton turbidity sources as part of the water 
quality target-setting process in order to achieve the water column transparency levels 
necessary to meet long-term seagrass restoration goals. 
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I. INTRODUCTION 
As one component of its Tampa Bay Surface Water Improvement and Management 
(SWIM) program, the Southwest Florida Water Management District is conducting a 
legislatively-mandated water quality assessment of the estuary. Pursuant to state water 
policy, the District is also working cooperatively with the Tampa Bay National Estuary 
Program (TBNEP), the Florida Department of Environmental Protection (DEP), and 
local governments to develop resource-based water quality targets and pollutant load 
reduction goals (PLRGs) for the bay. 
Cultural eutrophication - unnatural levels of nutrient enrichment brought about by 
human activities in the watershed - has been identified as a priority problem affecting 
water quality in Tampa Bay. Through the water quality assessment and PLRG 
development process, state and local resource management programs are working to 
identify appropriate strategies for managing future nutrient loadings in order to ensure 
adequate long-term protection of bay water quality. 
A Tampa Bay water quality modeling workshop, which was sponsored by the TBNEP in 
1991, produced the consensus recommendation that a multi-pronged (mechanistic and 
empirical) modeling approach be implemented to provide technical support for the water 
quality management process. In accordance with that recommendation, the TBNEP 
has developed an empirical, regression-based water quality model (described by 
Coastal Environmental, Inc. 1994a,b) while the District has developed the mechanistic 
model described here. To ensure comparability, the two models are driven by the same 
estimated monthly hydrologic and nutrient loadings (developed by Coastal 
Environmental, Inc. 1994a,b,c). The intent of this approach is that two complementary 
water quality models, which are based on the same loading estimates but very different 
technical assumptions and mathematical modeling approaches, will be available to 
serve as cross checks for one another during the development of water quality targets 
and pollutant load reduction goals. 
Specific issues to be addressed by the mechanistic model include: 
• estimated residence times of water and selected constituents in major bay 
segments; 
• estimated magnitudes of annual nutrient exchanges between bay segments and 
between the bay and the Gulf of Mexico; 
• mechanistic relationships between extemal nutrient loadings, internal estuarine 
processes, ambient nutrient concentrations, and selected water quality indicators 
(e.g., chlorophyll and dissolved oxygen concentrations); 
• effects of nutrients discharged from upper bay segments (e.g., Old Tampa Bay, 
Hillsborough Bay) on water quality in other portions of the estuary; 
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• relative importance of external loadings versus internal processes in determining 
nutrient and chlorophyll concentrations within the water column of major bay 
segments; and 
• anticipated water quality responses of bay segments to altered nutrient loadings 
from external sources, and anticipated time scales of those responses. 
This report summarizes the parameterization, calibration, testing, and initial application 
of the mechanistic model. 
II. STUDY AREA 
Tampa Bay, located on the Gulf Coast of west-central Florida, consists of seven named 
segments: Old Tampa Bay, Hillsborough Bay, Middle Tampa Bay, Lower Tampa Bay, 
Boca Ciega Bay, Terra Ceia Bay, and the Manatee River (Figure 1). The total water 
volume of the bay is approximately 3200 million cubic meters and the mean depth is 
about 3.3 meters. Water depths vary from 0.5-1.5 meters in nearshore areas to 15 
meters in navigation channels and port facilities (e.g., Port of Tampa, Port Manatee) 
which are maintained for commercial shipping operations. Depths of up to 20 meters 
occur in a natural channel immediately north of Egmont Key at the mouth of the bay, 
and a dredged navigation channel extends from that area through the Lower and Middle 
bay into Hillsborough Bay and Old Tampa Bay. 
Four river systems (Alafia, Hillsborough, Little Manatee and Manatee) and several small 
streams contribute approximately 70% of the annual freshwater inflow (Goodwin 1987) 
and a large proportion of the annual nutrient loadings (Coastal Environmental Inc. 
1994a) discharged to the bay. Treated municipal wastewater represents another 
important source of freshwater and nutrients, with the City of Tampa's Howard F. 
Curren advanced wastewater treatment plant, which discharges approximately 60 
million gallons per day (MGD) of highly treated effluent into the upper portion of the bay, 
representing the largest single source in this category. Freshwater discharges and 
nutrient loadings are also generated by industrial operations. Several extensive 
phosphate mines and fertilizer processing plants are located within the drainage area of 
the Alafia River in the eastern portion of the Tampa Bay watershed. In addition, several 
fertilizer facilities, including processing plants, storage facilities and shiploading 
terminals are located on or near the eastern shore of the bay. Annual hydrologic and 
nutrient inputs from these and other sources have been estimated, for the period 1985-
1994, in a series of cooperative projects conducted by the District and the TBNEP 
(Coastal Environmental, Inc. 1993, 1994a,b,c). 
After entering the bay, the movement of water and contaminants is directly affected by 
hydrodynamic transport. Early modeling studies of the hydrodynamic circulation of 
Tampa Bay were conducted by Ross et al. (1984) and Goodwin (1987), who used 
vertically-mixed two dimensional hydrodynamic models to simulate circulation patterns 
in the bay during tidal cycles. Residual currents were then estimated, which exhibited 
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complex circulation pattems throughout the bay. More recently, Hess (1993), Galperin 
(1992) and Sheng et al. (1992, 1995) used three dimensional models to simulate the 
hydrodynamic circulation patterns in the bay and estimate surface and bottom residual 
currents. Mechanistic water quality models have been developed by Ross et al. (1984), 
Joyner (1988) and Palmer and McClelland (1988), and reviewed by Spaulding et al. 
(1989). More recently, as noted above, an empirical, regression-based water quality 
model has been developed by Coastal Environmental, Inc. (1994b) for the Tampa Bay 
National Estuary Program. 
Water quality in Tampa Bay has been monitored for more than two decades, primarily 
by the Environmental Protection Commission (EPC) of Hillsborough County (Boler et al. 
1991). The EPC monitoring network includes more than 50 stations, distributed 
throughout the bay (Fig. 2), at which samples are collected on a monthly basis. Data 
from the EPC monitoring program have been used extensively in the parameterization, 
calibration, and testing of the water quality model described here. 
In general, water quality in upper Tampa Bay was poor during the late 1970's and eany 
1980s. Total coliform concentrations, for example, attained annual means of about 
3000-5000 colonies/100 ml in Hillsborough Bay during 1975-1977 and reached over 
15000 colonies/100 ml during 1978-1979 (EPC 1990). Since 1980, when the City of 
Tampa's advanced wastewater treatment plant began operation, overall water quality 
within the bay has improved. Better treatment and management of domestic and 
industrial wastewater are believed to be the primary causes of the water quality 
improvements that have occurred in the bay during the past 20 years (Boler et al. 1991). 
III. OVERVIEW OF THE WATER QUALITY MODEL 
The model selected for the mechanistic component of the Tampa Bay modeling effort 
was EUTR04, the eutrophication submodel of the Water Analysis Simulation Program, 
Version 4 (WASP4). This model is considered to be the recommended EPA standard 
for dynamic water quality analysis, and is supported and updated by the U.S. EPA 
Center for Exposure Assessment Modeling in Athens, Georgia. 
WASP4 is a dynamic compartment ("box") modeling program for aquatic systems, 
including both the water column and the undenying benthos. The time-varying 
processes of advection, dispersion, point and non-point mass loading, and boundary 
exchange are represented in the basic program. 
WASP4 is essentially the coding of a series of equations derived from the principle of 
mass conservation. The water body being modeled is divided into homogeneous 
control volumes or segments. The mass of nutrients and other contaminants entering a 
segment either exit the segment by physical transport and chemical or biological 
transformation, or accumulate therein. For water bodies represented by a series of 
segments, transport can occur between segments or across the system's boundaries. 
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By accounting for the accumulation of mass in the segments, the model computes 
concentrations of water quality parameters of interest. 
The WASP4 modeling framework consists of several components, one of which 
(EUTR04) was specifically designed for the assessment of processes impacting 
eutrophication and dissolved oxygen dynamics. The eutrophication component, 
EUTR04, is a simplified version of the Potomac Eutrophication Model, PEM (Thomann 
and Fitzpatrick, 1982). EUTR04 simulates the transport and transformations of up to 
eight state variables (Fig. 3). They can be considered as four interacting systems: 
phytoplankton kinetics, the phosphorus cycle, the nitrogen cycle and the dissolved 
oxygen balance. The general WASP4 mass balance equation is solved for each state 
variable. To this general equation, the EUTR04 subroutines add specific 
transformation processes for the eight state variables in the water column and benthos. 
An advantage of WASP4 is that the hydraulic transport can be descriptive, as was used 
in this study, or can be derived by linking WASP4 with hydrodynamic models. For 
example, the WASP4 model has been linked with a variety of one, two and three-
dimensional hydrodynamic models. The WASP4 model has also been linked with non-
point source models such as SWMM and is part of the Linked WaterbodylWatershed 
Model (LWWM) currently supported by the District. 
Another advantage of the WASP4 model include its technical support and extensive 
testing and application. The wide use that the model has received enhances the 
defensibility of its application to Tampa Bay. 
The WASP4 model also has limitations which can affect its ability to resolve certain 
issues. Significant limitations of the present application of the model to Tampa Bay 
include the following: 
• one of the original stated goals of the Tampa Bay modeling effort was the 
estimation of solids concentrations and their impact on light penetration. 
However, WASP4 is not a sediment transport model and sediment resuspension 
rates must be specified to the model by the user. These rates are influenced by 
wind and currents, and are highly variable. Modeling of the spatial and temporal 
dynamics of suspended solids concentrations was beyond the scope and 
capabilities of this study. 
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• because the WASP4 model, as distributed by the US EPA, does not include silica 
as a state variable, silica was not modeled as part of this study. 
• although some state variables are computed internally as carbon units in WASP4 
the model does not close the carbon balance. Therefore, organic carbon was not 
modeled explicitly. 
• the WASP4 model does not fully address sediment nutrient interactions and 
processes effecting sediment oxygen demand. Sediment loadings of nutrients to 
the water column, and oxygen consumption due to sediments were specified to 
the model using zero-order rate terms (in units of mass per unit area per unit 
time). 
Additional limitations have been imposed, in this application of the model, by the 
relatively coarse levels of spatial and temporal resolution which were selected as 
appropriate for the Tampa Bay management effort. The segmentation scheme chosen 
for the bay included only 13 model segments (Fig. 4), and this application of the model 
cannot be used to address spatial variations in water quality at a finer level of resolution . 
The time scale chosen for summarizing model output was monthly. Although temporal 
fluctuations in the values of all state variables (e.g., phytoplankton biomass, dissolved 
oxygen concentration) were simulated using a computational time step of 0.5 days, 
model output is reported here as monthly averages per model segment. Despite their 
limitations, these levels of resolution were considered most appropriate to provide the 
broad-based, management-oriented water quality model desired by the District and the 
TBNEP. 
Finally, limitations on the model application were imposed by limitations in the available 
data. Although there is a relatively large amount of data available for Tampa Bay, and 
the available data are considered adequate for the application and testing of the water 
quality model, several data gaps were identified: 
• the available data were not sufficient to justify vertical segmentation of the bay. 
Salinity data were only available at three depths (surface, mid-depth, and 
bottom), and data on variations in the magnitude and direction of surface and 
sub-surface flows were not available; 
• most of the available data regarding sediment oxygen demand (SOD) and 
nutrient release rates were collected more than ten years ago and cover only a 
small portion of the estuary. Because sediments have been identified , in this and 
previous modeling studies, as major contributors to nutrient cycles and oxygen 
dynamics, these represent substantial data gaps for the modeling effort; 
• loading estimates were not available for biochemical oxygen demand (BOD), 
although the impact of BOD on oxygen dynamics is well known. This 
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necessitated a back-calculation of BOD loadings, which in this study were based 
on estimated advective and dispersive flows and measured in-bay BOD 
concentrations. For the purposes of this study, BOD loadings were described 
rather than predicted; 
• during the 1985-1994 period addressed by the model, monitoring data were not 
available describing DO concentrations occurring in the bay during non-daylight 
hours; 
• nutrient loading estimates available for this study were restricted to total nitrogen 
and total phosphorus. However, the WASP model requires estimated loadings 
for each of several nitrogen and phosphorus forms. It was therefore necessary 
to fractionate the estimated total nitrogen and phosphorus loads into a number of 
organic and inorganic forms (e.g., ortho-phosphate, nitrate, ammonia) based on 
assumed ratios or ratios based on field data; 
IV. MODIFICATIONS OF THE WATER QUALITY MODEL 
In addition to the limitations described in the preceding section, an additional limitation 
of the standard WASP4 model is that it does not provide mass balance output for 
individual model segments or kinetic processes. This precludes the use of the model in 
its standard form to address certain critical study objectives, such as estimating nutrient 
exchanges between Bay segments and determining relationships between external 
nutrient loadings and internal cycling. Since these were critical study objectives, it was 
necessary to modify the standard WASP4 model to provide appropriate output. 
These modifications did not require alteration of any of the model's computational 
structure. That is, no modifications were required which would have introduced errors in 
model computations. Instead, mass balance variables were added to the model in 
which computed mass changes could be accumulated. These mass balance terms were 
structured so that computed mass changes could be accumulated for each model 
segment and modeled process, as illustrated in Table 1. The modified model was 
structured so that the mass balance output may be interpreted graphically using the 
existing WASP4 post-processing packages. That is, for each simulation a mass 
balance data file was generated which could be directly read by the graphic routines 
(WISP) in the post-processor. 
A second modification to the WASP model for application to Tampa Bay involved the 
formulation used to compute light extinction. The e.xisting formulation in WASP was 
replaced by one developed specifically for Tampa Bay (Coastal Environmental, Inc. 
1994a,b). Minor modifications were also made in the model output so that the 
computed extinction coefficient, and net and gross primary productivity, could be 
displayed. 
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Table 1. Mass balance variables output over time by model segment in the 
modified WASP4 model. 
TRANSPORT AND LOADINGS 
Inflows Outflows 
Dispersive Exchange Dispersive Exchange 
Loadings 
KINETIC PROCESSES 
Ammonia eBOD 
Mineralization of Organic Phytoplankton Death 
Nitrogen Oxidation 
Phytoplankton Death CBOD Denitrification 
Algal Uptake 
Nitrification 
Benthic Release 
Nitrate Nitrogen Dissolved Oxygen 
Nitrification Reaeration 
Algal Uptake Phytoplankton Growth 
Denitrification Phytoplankton Respiration 
Nitrification 
CBOD Oxidation 
Sediment Oxygen Demand 
Ortho-phosphate Organic Nitrogen 
Mineralization of Organic Phytoplankton Respiration 
Phosphorus Phytoplankton Death 
Phytoplankton Death Mineralization 
Algal Uptake 
Benthic Flux 
Phytoplankton Organic Phosphorus 
Growth Phytoplankton Respiration 
Respiration Phytoplankton Death 
Mineralization 
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V. MODEL SEGMENTATION 
Tampa Bay was segmented for the water quality modeling study as illustrated by Fig. 4. 
This particular segmentation scheme was selected by considering both the geometry 
and existing water quality conditions in the bay and recommendations provided by the 
SWIMITBNEP project review committee. For modeling purposes the bay was divided 
into 13 segments, including 3 segments for Old Tampa Bay (OTB), 2 segments for 
Hillsborough Bay (HB), 3 segments for Middle Tampa Bay (MTB), and 2 segments for 
Lower Tampa Bay (LTB). One segment each was established for Boca Ciega Bay, 
Manatee River and Terra Ceia Bay. Boundaries between major bay segments were 
consistent with those described by Lewis and Whitman (1985). Volumes, interfacial 
areas and mixing lengths of the model segments are shown in Table 2. 
The selected model segmentation scheme does not include vertical resolution. In 
general, Tampa Bay appears to be well-mixed vertically in salinity and temperature, with 
horizontal variations dominating vertical variations in water mass characteristics (e.g. , 
Bosley and Bourgerie 1993). In the central bay, and particularly within the main 
navigation channels , however, a classic two-layer estuarine circulation pattern appears 
to occur, with less dense estuarine water flowing out of the bay (on average) on the 
surface and a return flow of more dense Gulf water occurring along the bottom (Zervas 
and Bosley 1993, Hess 1993). The effects of these vertical variations were not 
considered in the present modeling study because (1) horizontal variations appear to 
have more significant effects on the water quality patterns that occur within the estuary 
and (2) sufficient data were not available to adequately define vertical segmentation for 
the model and determine transport patterns. 
1 1 
Gulf of 
Mexico 
Figure 4. Tampa Bay model segmentation. 
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Table 2. Volumes, interfacial areas, mixing lengths, and dispersion coefficients for 
Tampa Bay model segments. 
Dispersion 
Segment Volume Interface Area Mixing Coefficient 
(m3) (m2) Length (m) (m2sec-1) 
1 (OTB) 72*106 1-2 32609 5029 23.0 
2 (OTB) 224*106 2-3 27759 5029 33.0 
3 (OTB) 235*106 3-7 17614 11495 283.5 
4 (HB) 121*106 4-5 25084 5029 118.9 
5 (HB) 142*106 5-6 20194 7629 225.1 
6 (MTB) 323*106 6-7 65302 7315 343.0 
7 (MTB) 425*106 7-8 58523 9144 169.3 
8 (MTB) 360*106 8-9 30394 10972 270.3 
9 (LTB) 600*106 9-10 58090 10058 206.0 
10 (L TB) 359*106 10-GLF 34365 10058 910.0 
11 (BCB) 75*106 11-9 15449 9144 200.0 
12 (TCB) 23*106 12-10 3902 9144 11.8 
13 (MR) 46*106 13-10 5517 10058 37.5 
OTB: Old Tampa Bay BCB: Boca Ciega Bay 
HB: Hillsborough Bay TCB: Terra Ceia Bay 
MTB: Middle Tampa Bay MR: Manatee River 
LTB: Lower Tampa Bay GLF: Gulf of Mexico (model boundary) 
Note: Dispersion coefficients estimated using annual mean salinities, 1985-1994. 
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VI. LOADING ESTIMATES 
As part of the joint SWIMITBNEP modeling effort, three tasks were completed 
addressing estimated hydrologic and pollutant loadings for Tampa Bay. The tasks 
involved: 
(1) collection of information on the locations of permitted point sources and 
estimation of their effluent loadings; 
(2) estimation of nutrient loadings due to operational losses from fertilizer 
operations; and 
(3) refinement of existing loading estimates (Coastal Environmental, Inc. 
1994a,b), covering the periods 1985-1991,1992-1994, "worst-case" 
conditions (circa 1980), and projected future conditions (years 2000, 2005, 
2010). 
Each of these tasks are briefly described below. 
VI.I. Industrial Point Source Loadings. 
This task involved collection of information concerning the locations of permitted 
industrial point sources in the Tampa Bay watershed and development of estimates of 
loadings discharged from those facilities to the bay. With the assistance of Dames and 
Moore (acting as a subcontractor to ASci), data were obtained from the following 
sources: 
1) Survey Report, U.S. EPA National Compliance System Database: this 
retrieval, supplied by the U.S. EPA Region IV, consisted of lists of all 
dischargers in the following counties in the Tampa Bay area: Hillsborough, 
Manatee, Pasco, Pinellas and Polk. Only major sources (those with 
discharges exceeding 1 MGD, or in certain industries) are included in the 
database 
2) Survey Report, Industrial Discharge Section of the Florida DEP, Tampa 
Office: This report, provided by the Florida DEP, listed industrial 
dischargers located in Hillsborough, Manatee, Pasco, Pinellas and Polk 
counties. 
3) Survey Report (GMS80), Industrial Discharge Section of the Florida DEP, 
Tampa Office: This report, obtained from the Florida DEP and supplied by 
Coastal Environmental, listed industrial dischargers located in 
Hillsborough, Manatee, Pasco, Pinellas and Polk counties. The report 
listed the site location (latitude, longitude), the name and address of the 
responsible authority, and the nature of the permitted discharge(s). 
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4) Data Retrieval, Industrial Discharge Section, Florida DEP, Tampa Office: 
A GMS36 retrieval was performed for the Monthly Operating Reports, 
Facility Test History, for years 1988-present and supplied in hard copy 
format. The retrieval was performed for all reported constituents for 
dischargers with the following first four digits in the GMS-ID and located in 
the following areas: 
4041: Manatee County 
4053: Polk County 
4029: Hillsborough County 
4052: Pinellas County 
5) Data Retrieval, U.S. EPA National Compliance System Database: a 
retrieval was performed for dischargers located in the Tampa Bay 
watershed and supplied by the U.S. EPA Region IV. The data contained 
information on all water quality constituents contained in the database for 
the years 1986-present. 
6) Data Retrieval, Florida DEP, Bureau of Information Systems, Tallahassee: 
A GMS36 retrieval was performed for the Monthly Operating Reports, 
Facility Test History, for all years in the database and supplied in 
electronic format. The retrieval was performed for all reported 
constituents for dischargers with the following first four digits in the GMS-
10 and located in the following counties: 
4041: Manatee County 
4053: Polk County 
4029: Hillsborough County 
4052: Pinellas County 
7) Telephone Interviews: Telephone interviews were conducted with 
representatives of selected facilities to confirm available information. In 
addition, initial estimates of loading rates from industrial sources in the 
Tampa Bay watershed were based upon data included in the Florida 
Department of Environmental Protection's (FDEP) database and 
information obtained directly from telephone interviews. These initial 
estimates were later refined (Coastal Environmental 1994a,b) as part of 
the effort to develop comprehensive loading estimates for the period of 
1985-1994. 
VI.II. Estimated Loadings from Shipping Operations. 
During the late 1800s, rich deposits of phosphates were discovered in the eastern 
portion of the Tampa Bay watershed and other portions of west central Florida. In 1908 
the first large vessels were used for the transport of phosphate rock from Tampa Bay 
(Tiffany and Wilkinson 1989). The phosphatelfertilizer industry has continued to expand 
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in the Tampa Bay area since that time, and during 1991 a total of over 22 million tons of 
phosphates and fertilizers were shipped from the bay's port facilities. 
During a 1967-68 survey of Hillsborough Bay, the FWPCA (1969) determined that 
fertilizer processing plants and the Alafia River together contributed 94 percent of the 
total phosphorus and almost 50 percent of the total Kjeldahl nitrogen entering the bay 
from point and non-point sources (FWPCA 1969, Johansson and Lewis 1992). 
Although nutrient loadings to the bay associated with phosphate/fertilizer shipping 
activities have been the subject of increased regulatory scrutiny in recent years, those 
activities may continue to represent a substantial component of the total loadings to 
Tampa Bay. Johansson and Lewis (1992), for example, indicated that large losses of 
fertili"7ers still occur from fertilizer industry facilities and that losses from these facilities 
appear to be a significant source of nitrogen to Hillsborough Bay. 
Cardinale and Dunn (1991), Johansson (1991), and Johansson and Lewis (1992) 
provided estimates of nutrient loadings to Tampa Bay resulting from materials lost 
during the handling and transportation of phosphates/fertilizers. However, during initial 
stages of this study, specific loading estimates were not available for the 1985-1991 
period to which the model was being applied. Data were therefore compiled by Dames 
and Moore and nutrient loadings estimated by ASci for the period 1985-1991 based 
upon bulk shipping records and estimated rates of material loss. These loss estimates 
provided the basis for later refinements of the operational loss estimates developed by 
the TBNEP (Coastal Environmental 1994a,b,c). 
VLlII. Refinement of Loading Estimates. 
VLl11.1. Introduction 
In order to construct and apply a water quality model for Tampa Bay and its major 
segments, it was necessary to estimate flows and loadings of water quality constituents 
to each model segment. These flows and loadings provide the driving force for 
predicted water quality conditions and trends within the modeled segments. 
The TBNEP developed estimates of total nitrogen (TN), total phosphorus (TP), and total 
suspended solids (TSS) loadings, as well as freshwater inflow, to Tampa Bay for the 
period of 1985-1991 (Coastal Environmental Inc., 1994a, b). The District developed 
comparable estimates for the period 1992-1994, so that loading estimates are now 
available for the 10 year period of 1985-1994 to support calibration and testing of the 
water quality model (Coastal Environmental, Inc. 1994a,b,c). Monthly streamflow and 
pollutant loading estimates were calculated on several spatial scales (bay segment, 
major drainage basin, and subbasin). Estimates of atmospheric, fugitive emission and 
groundwater flows and loadings were developed for each of the seven major bay 
segments, as defined by Lewis and Whitman (1985). Flows and loadings from domestic 
and industrial point sources, as well as from non-point sources and springs, were also 
developed for major drainage basins within the Tampa Bay watershed (Table 3). In 
16 
addition, flow and loading estimates were developed for each of the USGS subbasins 
within the watershed . 
Loadings estimates are also available conceming major spills. Three major spills of 
ammonium nitrate to Hillsborough Bay reportedly occurred on the following dates: 
September 6, 1985 (approximately 1,500,000 kg total nitrogen), January 15, 1987 
(approximately 320,000 kg total nitrogen) and February 23, 1987 (approximately 
2,2300,000 kg total nitrogen)(Coastal Environmental 1993). Spills of phosphoric acid to 
Hillsborough Bay were recorded in 1988 (143,335 kg) and again in 1989 (399,721 
kg)(Coastal Environmental 1993). For modeling purposes, these spills were assumed 
to occur over a period of one day. Estimated flows and loadings associated with these 
spills were incorporated in the water quality model in an effort to improve the accuracy 
of predicted nutrient concentrations and to assess the impact of nutrient loadings from 
external sources in relationship to internal cycling . 
Because the estimated flows and loadings developed for the District and TBNEP for 
watershed management purposes (e.g., Coastal Environmental, Inc. 1994a, b) were not 
intended specifically for use in a mechanistic water quality model, it was necessary to 
refine them for compatibility with the model segmentation and constituents used in this 
study, as described below. 
No information on BOD loadings had been developed in earlier TBNEP/District load 
estimation projects, and it was thus necessary to estimate BOD loadings in order to 
simulate their impacts on nutrient cycling and dissolved oxygen concentrations. 
Available loading estimates also did not include exchanges with bottom sediments or 
the Gulf of Mexico. For the water quality modeling study, loadings from bottom 
sediments were based on field measurements made by the U.S. Environmental 
Protection Agency during 1982-1983 for Hillsborough Bay, Middle Tampa Bay and Old 
Tampa Bay and during 1990 for Terra Ceia Bay. Exchanges with the Gulf of Mexico 
were estimated in the modeling study from computed tidal dispersion coefficients and 
the model boundary conditions. Data collected by the Hillsborough County EPC (station 
94) were used to represent model boundary conditions. Tidal dispersion coefficients 
were estimated by using salinities and flows averaged over the period of 1985-1991 and 
refined using monthly varying flows and Gulf boundary conditions. The dispersion 
coefficients were varied between model segments but held constant over time. 
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Table 3. Summary of sources included in pollutant loading estimates. 
BY MAJOR BAY SEGMENT 
LOADING SOURCE TN TP TSS H2O 
Atmospheric X X X 
Fugitive Emissions X X 
Groundwater X X X 
LOADING SOURCE BY MAJOR BASIN 
Domestic Point Sources X X X X 
Industrial Point Sources X X X X 
Non-point sources X X X X 
Spring waters X X X X 
LOADING SOURCE BY SUBBASIN 
Domestic Point Sources X X X X 
Industrial Point Sources X X X X 
Nonpoint Sources: 
a) Major Tributaries X X X X 
(gauged watershed) 
b) Unqauqed subbasins X X X X 
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V1.1I1.2. Spatial Reaggregation 
The first step in the refinement of the loading estimates was to develop separate 
estimates for each of the 13 segments used in the WASP model. Monthly segment 
loads from each source were developed as described below: 
• atmospheric deposition: hydrologic, total phosphorus and total nitrogen 
loadings were estimated by Coastal Environmental, Inc. (1994a, b) for 
each of the seven major Bay segments, as defined by Lewis and Whitman 
(1985). Those estimated loadings were partitioned among the 13 model 
segments based on segment surface areas. 
• groundwater discharge: hydrologic, TN, TP, and TSS loadings from 
groundwater were estimated by Coastal Environmental, Inc. (1994a, b) for 
each of the seven major Bay segments, as defined by Lewis and Whitman 
(1985). Those estimated loadings were partitioned among the 13 model 
segments based on segment shoreline lengths. 
• springs: hydrologic, TN, TP, and TSS loadings from major springs were 
estimated by Coastal Environmental, Inc. (1994a, b) for each ofthe seven 
major Bay segments, as defined by Lewis and Whitman (1985). Those 
estimated loadings were partitioned among the 13 model segments based 
on spring locations. 
• fugitive losses: TN and TP loadings from shipping losses were estimated 
by Coastal Environmental, Inc. (1994a, b) for the major Bay segments. 
Those estimated loadings were partitioned among the 13 model segments 
based on the locations of the shipping facilities. 
• tributaries: flows and loadings of TN, TP, and TSS were estimated by 
Coastal Environmental, Inc. (1994a, b) for the major tributaries, and 
represented the contributions from the gauged portion of the watershed. 
Those estimated loadings were partitioned among the 13 model segments 
based on the locations of the tributaries. 
• non-point sources: flows and loadings of TN, TP, and TSS were estimated 
by Coastal Environmental, Inc. (1994a, b) for subbasins located within the 
ungauged portion of the watershed. Those estimated loadings were 
partitioned among the 13 model segments based on the locations of the 
subbasins. For subbasins which contributed to more than one model 
segment, flows and loads were partitioned based on their surface areas. 
• domestic point sources: flows and loadings of TN, TP, and TSS from 
domestic point sources were estimated at the subbasin level. As indicated 
above, subbasins located in ungauged portions of the watershed were 
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identified and their flows and loadings were partitioned among the 13 
model segments based on their locations. (Estimated tributary loadings 
were assumed to include those point sources located in the gauged 
portion of the watershed.) 
• industrial point sources: flows and loadings of TN, TP and TSS from 
industrial point sources were estimated by subbasin . As indicated above, 
sources located in ungauged portions of the watershed were identified, 
and their flows and loadings were partitioned among the 13 model 
segments based on their locations. (Estimated tributary loadings were 
assumed to include those point sources located in the gauged portion of 
the watershed.) 
• spills: loadings due to reported spills (Coastal Environmental Inc. 1993) 
were partitioned among model segments based upon the spill location. 
VLIIL3. Loading Constituents 
VLlIL3.1. Nitrogen and Phosphorus 
Estimated monthly loadings of total phosphorus (TP), total nitrogen (TN), and total 
suspended solids (TSS) for the period 1985-1994 were obtained from TBN EP and 
District reports (e.g., Coastal Environmental Inc. 1993, 1994a, b, c). As noted earlier, 
TSS dynamics were not simulated by the WASP model. Also, TN and TP are not state 
variables in the WASP model. The state variables for nitrogen include ammonia, nitrate 
and nitrite, and organic nitrogen while the state variables for phosphorus are ortho-
phosphate and organic phosphorus. It was therefore necessary to disaggregate the 
estimated TN and TP loadings into loadings of the appropriate organic and inorganic 
nutrient forms for use in the model. The following assumptions were used in this 
process: 
• atmospheric loads: nitrogen loads from this source were assumed to occur 
in the form of nitrate; phosphorus loads were assumed to occur in the form 
of ortho-phosphate. 
• groundwater seepage: nitrogen was assumed to occur only as nitrate-
nitrogen and phosphorus as ortho-phosphate. 
• springs: nitrogen was assumed to occur only as nitrate-nitrogen and 
phosphorus as ortho-phosphate. 
• fugitive industrial emissions: nitrogen was assumed to occur only as 
ammonia and phosphorus as ortho-phosphate. 
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• industrial spills: based upon contents of the spills, as reported by Coastal 
Environmental, Inc. (1993), nitrogen was assumed to occur as ammonia 
and phosphorus as ortho-phosphate. 
These assumptions are approximations which may introduce inaccuracies in the water 
quality model's simulations of nitrogen and phosphorus forms. Future modeling efforts 
may provide greater accuracy if more detailed information can be obtained describing 
nutrient loadings from these sources. 
For point and non-point sources, the partitioning of total nitrogen and phosphorus was 
based on field data collected by the Hillsborough County EPC. Total nitrogen was 
assumed to consist of only organic nitrogen, nitrate-nitrogen and ammonia-nitrogen. 
Similarly, total phosphorus was assumed to only occur as organic phosphorus and 
ortho-phosphate. Data for the forms of nitrogen and phosphorus were extracted from 
the EPe data, both for the 13 model segments and for selected tributaries, and their 
ratios determined. 
For nitrogen, using data from selected EPC tributary sampling locations, ratios of 
organic, nitrate and ammonia to total nitrogen were determined. The ratios were 
relatively constant over time. Total nitrogen was estimated to consist of 60 percent 
organic nitrogen, 28 percent nitrate-nitrogen and 12 percent ammonia. A similar 
analysis using data collected within Tampa Bay indicated that total nitrogen consisted of 
86.5 percent organic nitrogen, 11.3 percent ammonia-nitrogen and 2.2 percent nitrate-
nitrogen. The ratios based on tributary data were used to partition total nitrogen into its 
forms for this analysis. 
For phosphorus, data from the EPe tributary stations were considered too sparse to 
adequately assess ratios between total phosphorus, organic phosphorus and ortho-
phosphate. Ratios were therefore estimated using data from the in-bay EPC stations. 
Average ratios from these stations exhibited considerable variability over time, although 
no trends were apparent. The analysis suggested that average total phosphorus 
concentrations measured in the bay consisted of approximately 88.8 percent ortho-
phosphate, and the remaining 11.2 percent was assumed to be organic phosphorus. 
These ratios were used to partition total phosphorus for point and non-point source 
loadings. 
VI.III.3.2. BOD 
It was necessary to compute loadings of BOD to individual model segments in order to 
estimate their impacts on dissolved oxygen concentrations and nutrient fluxes. Ideally, 
these loadings would have been estimated directly, as was done for nitrogen and 
phosphorus inputs. BOD loadings were not estimated as part of earlier TBNEP and 
District projects, however, and sufficient data do not appear available to compute such 
estimates. Although BOD concentrations are measured by the EPC in several major 
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tributaries, much of the watershed is ungauged and quantitative relationships between 
BOD concentrations, stream discharge rates, and BOD loadings are not yet known. 
The alternative method used to estimate BOD loads for this project was to back-
calculate those inputs using measured in-bay BOD concentrations and the 13-segment 
WASP model. The data required for this analysis included segment volumes, estimated 
advective flows, dispersion coefficients, boundary conditions, and segment 
concentrations. In addition, since BOD decays, a decay or deoxygenation rate was 
assumed. The analysis was simplified by assuming quasi steady-state conditions. 
Monthly BODs concentrations were available from field data collected by the EPC and 
were averaged over model segments 1-10 for the period 1985-1994. Monthly data from 
EPC station 94 were used to provide the model boundary condition. For Terra Ceia Bay 
and the Manatee River, BODs data were available for the period 1989-1991, and 
average concentrations were assumed to occur prior to that period. Data for Boca 
Ciega Bay were only available for the year 1992, and concentrations in previous years 
were assumed to have been equal to those measured by EPC in segment 10. For this 
analysis, measured BODs was assumed to represent carbonaceous BODs. The 
deoxygenation rate assumed for the analysis was 0.15 day-l. The assumed rate was 
used first to convert field measurements of BODs to BODu and to simulate decay of 
BOD. Monthly loads of BODu (CBOD) were estimated, based on a mass balance for 
each model segment. Since the estimation method was based on quasi steady-state 
rather than dynamic conditions, simulations were also performed using the estimated 
loads to ensure that they reproduced measured concentrations. 
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VII. MODEL APPLICATION 
In order to apply the WASP model to Tampa Bay, it was first parameterized using 
available data. The parameterization consisted of tabulating and inputting to the model: 
• volumes, interfacial areas, exchange lengths, and advective flow patterns, which 
were estimated based upon available maps and reports on Tampa Bay (e.g., 
Goodwin 1987, Hess 1993). 
• monthly flows and loadings of total nitrogen and total phosphorus, which were 
obtained from existing reports (e.g., Coastal Environmental , Inc. 1994 a,b) and 
modified in order to obtain flows and loadings to each of the 13 model segments 
and for each of the phosphorus and nitrogen forms simUlated. 
• estimates of loadings of ammonia and phosphorus from spills, which were 
tabulated from existing reports (e.g., Coastal Environmental, Inc. 1993) and 
specified to the WASP model. These spills were assumed to occur over the 
course of a single day. During the dates immediately following the spills, model 
predictions were output more frequently than monthly in order to evaluate the 
simulated impact of the spills. 
• air temperatures, wind speeds, and average daily solar radiation, which were 
obtained from meteorological databases maintained by the District and the 
National Weather Service. 
• water temperatures and turbidity, which were obtained by averaging monthly 
data collected by the Hillsborough County EPC over the stations located in each 
model segment. 
• initial estimates of sediment oxygen demands and nutrient release rates, which 
were based on data collected by the U.S. Environmental Protection Agency (EPA 
1983, 1984) and supplemented by SOD data collected by EPA and the District 
during 1993. 
Model parameterization was completed with the construction of input data sets for the 
1985-1994 period of interest. Through specification of model start and end times, this 
data set was used for both model calibration and evaluation. 
Upon completion of model parameterization, the model was tested to locate and correct, 
if present, errors in the input structure. The model was then calibrated to Tampa Bay 
using EPC data from the period of January 1985 to December 1986, in order to 
estimate site-specific values of transport and kinetic coefficients for Tampa Bay. The 
calibration consisted of performing simulations, comparing model predictions to monthly 
field data averaged over model segments, and refining model constants based on those 
comparisons. Values for the model constants, as determined from the model 
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calibration, are provided in Tables 4 and 5. In addition to the constants, the sediment 
oxygen demand and nutrient release rates were determined for specific Bay segments 
through model calibration. Field measurements of SOD were only available for 
Hillsborough Bay and Terra Ceia Bay. SOD values for other model segments were 
estimated. Similarly, sediment nutrient release rates were only available for 
Hillsborough Bay and were estimated for other bay segments. The ammonia release 
rates used for Hillsborough Bay (Segments 4 and 5, Figure 4) were varied seasonally 
between 40 and 180 mg m-2 day-1. The release rates in all other Bay segments were 
assumed to be 30 percent of those in Hillsborough Bay. The phosphorus release rates 
used for Hillsborough Bay segments were varied seasonally between 4 and 84 mg m-2 
day-1 . The phosphorus release rates for Old Tampa Bay segments (Segments 1-3, 
Figure 4) were assumed to be 15 percent of those in Hillsborough Bay while release 
rates for all other segments were assumed to be 20 percent of the Hillsborough Bay 
values. 
Upon completion of model calibration, model performance was evaluated using data for 
the period of January 1987 -December 1991. The evaluation included graphical and ' 
statistical comparisons of model predictions and field data. This evaluation indicated 
obvious biases in model predictions of chlorophyll and nutrient concentrations between 
upper and lower bay segments. Model testing indicated that the bias could be most 
effectively removed by varying algal settling velocities between model segments. 
Settling rates were therefore varied between 0.1 m day-1 in segments 4-6, 0.2 m day-1 
in segments 1-3, and 0.8 m day-1 in the remaining bay segments, and the model 
reapplied using data for the period of 1985-1994. For the purposes of this report, all 
graphical and statistical comparisons include the entire 1985-1994 period of model 
application. 
Three statistics were used to summarize model and data comparisons: the square of 
the product-moment correlation coefficient (r2), mean error (ME), and relative error (RE). 
The product-moment correlation coefficient (r), as computed from Sokal and Rohlf 
(1969), 
L op-L °LP 
n r = -;--------:---:---___ _ 
( L 0 2-(LnO)2) ( L p2_ (L :)2) 
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Table 4. WASP4 rate constants used in Tampa Bay model. 
DESCRIPTION 
Nitrification rate 
@20°C 
Temperature coefficient for 
nitrification 
Half-saturation constant for 
nitrification oxygen limitation 
Denitrification rate @ 20° C 
Temperature coefficient for 
denitrification 
Half-saturation constant for 
denitrification oxygen limitation 
BOD deoxygenation rate @ 
20° C 
Temperature coefficient for 
carbonaceous deoxygenation 
Half-saturation constant for 
deoxygenation 
Mineralization rate of organic 
nitrogen 
Temperature coefficient for ON 
mineralization 
Mineralization rate of organic 
phosphorus 
Temperature coefficient for OP 
mineralization 
a Ambrose et al. (1991) 
b Bowie et al. (1985) 
UNITS TYPICAL 
VALUE/RANGE 
0.09a 
day -1 0.02 - 0.2b 
1.08a 
- 1.02 - 1.08b 
mg Ot'l 2.0a 
0.09a 
day -1 0.0 - 1.0b 
1.045a 
- 1.02-1 .09b 
mg 0 2/1 0.1a 
0.21,0.16a 
day -1 0.02 - 5.6b 
1.047a 
- 1.02 - 1.15b 
mg 0 2/1 0.5a 
day -1 0.001 - O.4b 
- 1.08b 
day -1 0.22a,b 
-
1.08a,b 
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VALUE USED IN 
TAMPA BAY 
MODEL 
0.08 
1.08 
2.0 
0.09 
1.04 
0.1 
0.18 
1.08 
0.5 
0.1 
1.07 
0.27 
1.07 
T bl 5 WASP4 t h' f t t a e eu rapi Ica Ion cons an s use d' T In ampa B d I ay mo e . 
VALUE USED IN TAMPA 
DESCRIPTION UNITS TYPICAL VALUE/RANGE BAY MODEL 
Saturation growth rate day -1 2.03 , 0.2 - ab 1.47 
Temperature coefficient for growth --- 1.0688 1.09 
mgC/mole 
Maximum quantum yield photons 720B 720 
(mg chla/m3)"1 0.01r Tampa Bay 
Chlorophyll extinction coefficient /m or exponential function empirical relationshipc 
Carbon:Chlorophyil ratio 21 - 453 , 10 - 112b 112 
Saturation light intensity Ly/day 200 - 350b 200 
N half-saturation constant for algal growth ug Nil 258 , 1.5 - 400b 50 
P half-saturation constant for growth ug P04_PII 1B, 0.5 - 30b 1 
Endogenous respiration rate @ 20° C day-1 0.1258 , 0.02 - 0.6b 0.15 
Temperature coefficient for respiration --- 1.045a 1.05 
Non-predatory death rate day -1 0.028, 0.005 - 0.172b 0.08 
Grazing rate on phytoplankton cell/day 0.08 0.0 
Phosphorus:Carbon ratio --- 0.0258, 0.005 - 0.05b 0.027 
Nitrogen:Carbon ratio --- 0.258, 0.05 - 0.43b 0.15 
Oxygen:Carbon ratio --- 2.6r 2.67 
aAmbrose et al. (1991) bSowie et al. (1985) CCoastal Environmental, Inc. (1994b) 
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provides an indication of the degree of correlation between the observed data (0) and 
model predictions (P), for a given number of observations (n). The mean error, 
ME = E (O-P) 
n 
indicates whether the model overestimates or underestimates the data and describes 
the average magnitude of this variation. The relative error, computed from 
RE = E 10-PI 
EO 
represents the average difference between predictions and observations, nonnalized by 
the magnitude of the observed values. 
Graphical comparisons of monthly-averaged model predictions and segment-averaged 
monthly field observations are provided below for individual water quality constituents 
simulated by the model. Correlation coefficients and error statistics, based on monthly 
model predictions and monthly-averaged field data, are summarized in Table 6 - Table 
8. 
With the exception of salinity data for Boca Ciega Bay (provided by the Pinellas County 
Department of Environmental Management) and Terra Ceia Bay and the Manatee River 
(provided by the Manatee County Environmental Action Commission), all field data used 
in developing and testing the model were obtained from the Hillsborough EPC. Data 
from EPC stations located within each model segment were spatially-averaged on a 
monthly basis for comparison with monthly-averaged model predictions. 
In addition to graphical and statistical comparisons of predicted and measured 
concentrations, model evaluation also included a summary of simulated input and 
output rates of major water quality constituents for each model segment. The WASP 
model solves a mass balance equation - illustrated below for organic phosphorus - for 
every state variable in each (0.5 day) computational time-step. In the mass balance 
equations, the accumulation (rate of change in mass) of a particular constituent is 
computed from the sum of the rates of change due to advection, dispersion, and kinetic 
processes (e.g. phytoplankton death and mineralization for organic phosphorus). For 
the input/output analysis each of these rates of change was accumulated, allowing an 
assessment of simulated mass fluxes within and between model segments and the 
relative importance of the processes producing those changes. 
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a(lIjcSj} = ~ Q.c _ ~ Q.c . + ~ EiAJ (C. - c.) 
at ~ 1/ 8/ ~ 11 8/ ~ L I J ;.1 ;.1 ;-1 ij 
accumulation inflow outflow dispersion 
Phosphorus cycle equation. 
Daily input and output rates (kg/day) were computed in order to evaluate seasonal and 
year to year trends. Annual rates (kg/yr) were estimated by accumulating daily rates 
over the entire 1985-1994 simulation period and then yearly-averaging. Summaries of 
yearly-averaged mass input/output rates are provided in Tables 9-12. 
In general, this analysis suggested that internal cycling played a larger role than 
external loadings in determining annual flux rates of the water quality constituents 
summarized in Tables 9-12. 
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Table 6. Comparisons of model predictions (monthly averages) and monthly field observations (segment averages) for 
salinity, chlorophyll-a, and dissolved oxygen. 
SALINITY 
MODEL SEGMENT: 
1 2 3 4 5 6 7 8 9 10 11 12 13 TOTAL 
SAMPLE 
SIZE (n) 101 101 100 110 110 112 115 108 108 108 42 39 39 1193 
MEAN 
ERROR -0.07 0.06 0.01 -0.07 -0.06 -0.05 0.03 0.06 -0.01 -0.06 0.05 -0.05 0.06 -0.01 
RELATIVE 
ERROR 0.06 0.05 0.05 0.06 0.05 0.04 0.04 0.04 0.03 0.03 0.06 0.08 0.20 0.05 
r 0.78 0.76 0.71 0.82 0.83 0.85 0.82 0.81 0.79 0.78 0.53 0.41 0.24 0.85 
r 0.61 0.58 0.50 0.68 0.69 0.72 0.67 0.65 0.62 0.61 0.28 0.17 0.06 0.71 
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Table 6 (cant.) 
CHLOROPHYLL-a 
MODEL SEGMENT: 
1 2 3 4 5 6 7 8 9 10 11 12 13 TOTAL 
SAMPLE 
SIZE (n) 114 114 114 118 118 119 119 117 117 117 35 31 35 1268 
MEAN 
ERROR -2.11 -.85 -1 .64 -0.76 0.12 2.26 -.02 0.40 0.24 0.23 2.67 3.81 9.97 0.26 
RELATIVE 
ERROR 0.44 0.35 0.43 0.38 0.37 0.43 0.34 0.37 0.38 0.34 0.38 0.78 0.81 0.42 
r 0.62 0.60 0.53 0.56 0.52 0.41 0.53 0.61 0.60 0.67 0.80 0.14 0.33 0.59 
f 0.39 0.37 0.28 0.31 0.27 0.16 0.29 0.37 0.36 0.44 0.64 0.02 0.11 0.35 
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Table 6 (cant.) 
DISSOLVED OXYGEN 
MODEL SEGMENT: 
1 2 3 4 5 6 7 8 9 10 11 12 13 TOTAL 
SAMPLE 
SIZE (n) 139 139 138 156 156 158 161 148 148 148 42 36 36 1605 
MEAN 
ERROR -0.53 0.13 0.01 0.21 0.45 -0.18 0.11 0.51 0.18 0.27 <0.01 1.09 0.94 0.16 
RELATIVE 
ERROR 0.12 0.09 0.09 0.10 0.10 0.08 0.09 0.10 0.08 0.07 0.07 0.21 0.18 0.10 
r 0.70 0.70 0.68 0.66 0.75 0.77 0.74 0.72 0.72 0.75 0.83 0.22 0.43 0.64 
r 0.50 0.49 0.47 0.43 0.56 0.60 0.54 0.52 0.51 0.57 0.69 0.05 0.18 0.41 
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Table 7. Comparisons of model predictions (monthly averages) and monthly field observations (segment averages) for 
ortho-phosphate, organic phosphorus, and total phosphorus. 
ORTHO-PHOSPHATE 
MODEL SEGMENT: 
1 2 3 4 5 6 7 8 9 10 11 12 13 TOTAL 
SAMPLE 
SIZE (n) 47 146 47 48 162 49 153 47 47 47 36 33 33 895 
MEAN 
ERROR -0.10 -0.06 -.09 -0.12 0.01 -0.06 -0.04 -0.07 -0.05 -0.03 -0.04 1.65 1.80 0.08 
RELATIVE 
ERROR 0.51 0.25 0.48 0.42 0.29 0.34 0.30 0.51 0.62 1.19 0.96 0.86 0.88 0.54 
r 0.52 0.71 0.41 0.68 0.48 0.64 0.51 0.44 0.38 0.50 -0.08 0.47 0.20 0.17 
r 0.28 0.50 0.16 0.46 0.23 0.40 0.26 0.19 0.15 0.25 0.01 0.22 0.04 0.03 
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Table 7 (cont.) 
ORGANIC PHOSPHORUS 
MODEL SEGMENT: 
1 2 3 4 5 6 7 8 9 10 11 12 13 TOTAL 
SAMPLE 
SIZE (n) 148 148 148 163 163 164 165 163 163 46 28 35 33 1567 
MEAN 
ERROR 0.08 0.08 0.04 -0.06 -0.01 0.07 0.10 0.11 0.11 0.03 <0.01 0.13 0.31 0.06 
RELATIVE 
ERROR 0.34 0.31 0.32 0.36 0.36 0.34 0.35 0.35 0.34 0.18 0.32 0.53 0.67 0.35 
r 0.46 0.48 0.42 0.44 0.33 0.42 0.40 0.49 0.55 0.87 0.27 0.44 0.30 0.51 
r2 0.21 0.23 0.17 0.19 0.11 0.18 0.16 0.24 0.31 0.76 0.07 0.19 0.09 0.26 
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Table 7 (cont.) 
TOTAL PHOSPHORUS 
MODEL SEGMENT: 
1 2 3 4 5 6 7 8 9 10 11 12 13 TOTAL 
SAMPLE 
SIZE (n) 149 149 149 163 163 164 165 163 163 46 29 37 37 1577 
MEAN 
ERROR -0.04 -.03 -0.04 -0.05 0.05 0.01 -.03 -0.03 -0.01 -0.02 -0.00 -0.04 0.05 -0.02 
RELATIVE 
ERROR 0.20 0.18 0.21 0.28 0.29 0.23 0.21 0.26 0.26 0.51 0.58 0.73 0.61 0.26 
r 0.73 0.73 0.70 0.44 0.31 0.51 0.67 0.60 0.63 0.68 -0.19 0.17 0.32 0.68 
f 0.53 0.54 0.48 0.19 0.10 0.26 0.45 0.36 0.39 0.47 0.04 0.03 0.10 0.46 
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Table 8. Comparisons of model predictions (monthly averages) and monthly field observations (segment averages) for 
ammonia, nitrate, and total nitrogen. 
AMMONIA 
MODEL SEGMENT: 
1 2 3 4 5 6 7 8 9 10 11 12 13 TOTAL 
SAMPLE 
SIZE (n) 148 148 148 163 163 164 165 163 163 163 29 9 12 1638 
MEAN 
ERROR 0.01 0.00 0.01 -0.18 -0.09 -0.01 -.01 -.02 -0.02 -0.01 -0.13 0.33 -0.15 -0.03 
RELATIVE 
ERROR 0.77 0.58 0.56 2.90 1.64 0.73 0.65 0.87 0.79 0.72 7.08 1.00 2.92 1.13 
r -0.14 -.05 -0.01 -0.02 0.02 0.12 0.20 -0.20 -0.25 0.01 -0.47 -0.07 0.03 0.01 
r2 0.02 0.00 0.00 0.00 0.00 0.01 0.04 0.04 0.06 0.00 0.22 0.00 0.00 0.00 
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Table 8 (cont.) 
NITRATE 
MODEL SEGMENT: 
1 2 3 4 5 6 7 8 9 10 11 12 13 TOTAL 
SAMPLE 
SIZE (n) 123 123 117 136 136 137 136 125 128 128 35 12 35 1371 
MEAN 
ERROR -0.00 0.00 -0.00 -0.03 -0.01 -0.01 -.01 -0.01 -0.01 -0.01 -0.02 -0.09 -0.25 -0.02 
RELATIVE 
ERROR 1.29 0.98 1.17 3.00 1.71 1.83 1.84 2.00 2.01 1.18 1.22 2.94 7.76 2.24 
r -0.00 0.03 -0.01 -0.01 -0.01 0.03 -.00 -0.07 -0.15 -0.19 0.01 -0.04 0.03 0.18 
r 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.03 0.00 0.00 0.00 0.03 
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Table 8 (cant.) 
TOTAL NITROGEN 
MODEL SEGMENT: 
1 2 3 4 5 6 7 8 9 10 11 12 13 TOTAL 
SAMPLE 
SIZE (n) 149 149 143 163 163 164 164 154 157 157 0 33 31 1627 
MEAN 
ERROR 0.08 0.08 0.03 -0.29 -0.13 0.05 0.07 0.06 0.07 -0.01 --- -0.15 -0.21 -0.01 
RELATIVE 
ERROR 0.27 0.27 0.27 0.59 0.45 0.32 0.30 0.27 0.26 0.26 --- 0.76 0.94 0.35 
r 0.49 0.50 0.43 0.07 0.07 0.27 0.36 0.40 0.49 0.58 --- -0.03 0.04 0.28 
r2 0.24 0.25 0.19 0.01 0.00 0.07 0.13 0.16 0.24 0.33 --- 0.00 0.00 0.08 
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TABLE 9A. PHYTOPLANKTON TRANSPORT AND KINETIC PROCESSES. COMPUTED MODEL INPUTS AND OUTPUTS (KG CIYR AND PERCENT) 
FOR MODEL SEGMENTS 1-10. POSITIVE VALUES INDICATE INPUTS (SOURCES), NEGATIVE VALUES INDICATE OUTPUTS (SINKS). 
Model Segment: 
Source: 1 2 3 4 S 6 7 8 9 10 
Advection O.OE+OO 3.4E+OS S.4E+OS O.OE+OO 9.6E+OS 1.6E+06 2.3E+06 2.0E+06 1.6E+06 1.8E+06 
In 0.0% O.S% 0.7% 0.0% 1.4% 1.4% 1.6% 2.3% 1.4% 2.6% 
Advection -4.2E+06 -7.7E+06 -6.9E+06 -4.1E+06 -4.1E+06 -S.6E+06 -2.7E+07 -2.0E+07 -1 .9E+07 -1 .3E+07 
Out 14.7% 10.4% 9.2% 6.4% 6.0% 4.7% 18.6% 22.9% 17.7% 18.7% 
Dispersion to/from O.OE+OO 2.3E+OS 7.4E+OS O.OE+OO S.7E+06 8.1E+06 2.4E+07 8.9E+06 1.9E+06 4.8E+06 
upper bay 0.0% 0.3% 1.0% 0.0% 8.4% 6.7% 16.3% 10.3% 1.7% 6.9% 
Dispersion to/from -2.3E+OS -7.4E+OS -3.7E+06 -S.7E+06 -8.1E+06 -2.0E+07 -8.9E+06 -1.9E+06 -4.3E+06 -7.4E+06 
lower bay 0.8% 1.0% S.O% 8.8% 11.9% 16.S% 6.1% 2.2% 3.9% 10.7% 
Loading O.OE+OO O.OE+OO O.OE+OO O.OE+OO O.OE+OO O.OE+OO O.OE+OO O.OE+OO O.OE+OO O.OE+OO 
From Watershed 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 
Phytoplankton 1.4E+07 3.6E+07 3.6E+07 3.2E+07 2.7E+07 S.OE+07 4.6E+07 3.2E+07 S.1E+07 2.8E+07 
Growth 49.9% 49.2% 48.3% SO.O% 40.2% 41 .9% 32.1% 37.4% 46.8% 40.6% 
Phytoplankton -9.8E+06 -2.9E+07 -2.7E+07 -2.3E+07 -2.2E+07 -3.SE+07 -3.7E+07 -2.2E+07 -3.1E+07 -1.4E+07 
Respiration 34.6% 38.S% 3S.8% 34.8% 32.1% 28.8% 2S.3% 24.9% 28.S% 20.6% 
TABLE 9B. ORTHO-PHOSPHATE TRANSPORT AND KINETIC PROCESSES. COMPUTED MODEL INPUTS AND OUTPUTS (KG PIYR AND PERCENT) 
FOR MODEL SEGMENTS 1-10. POSITIVE VALUES INDICATE INPUTS (SOURCES), NEGATIVE VALUES INDICATE OUTPUTS (SINKS). 
Model Segment: 
Source: 1 2 3 4 5 6 7 8 9 10 
Advection O.OE+OO 7.5E+04 1.3E+05 O.OE+OO 2.2E+05 4.3E+05 6.6E+05 7.0E+05 6.4E+05 5.5E+05 
In 0.0% 3.3% 5.4% 0.0% 4.2% 6.0% 8.1% 8.7% 6.7% 5.8% 
Advection -7.5E+04 -1 .3E+05 -1 .8E+05 -2.2E+05 -4 .3E+05 -4.8E+05 -7.0E+05 -6.2E+05 -4.5E+05 -2 .8E+05 
Out 8.2% 5.7% 7.6% 6.0% 8.1% 6.8% 8.6% 7.7% 4.8% 2.9% 
Dispersion to/from O.OE+OO 1.4E+03 4.2E+04 O.OE+OO 7.6E+05 1.5E+06 1.7E+06 2.1E+06 2.5E+06 3.3E+06 
upper bay 0.0% 0.1% 1.7% 0.0% 14.4% 20.7% 21.3% 26.7% 26.4% 34.3% 
Dispersion to/from -1.4E+03 -4.2E+04 -5.2E+04 -7.6E+05 -1 .5E+06 -1.7E+06 -2.1E+06 -2.5E+06 -2 .9E+06 -3.7E+06 
lower bay 0.1% 1.8% 2.2% 20.4% 27.8% 23.9% 26.2% 31.4% 30.8% 39.1% 
Loading 4.2E+04 6.7E+04 6.8E+04 4.1E+05 1.4E+05 9.2E+04 7.2E+04 6.9E+04 1.2E+05 1.2E+05 
From Watershed 4.6% 2.9% 2.8% 11.1% 2.6% 1.3% 0.9% 0.9% 1.2% 1.3% 
Mineralization 3.0E+05 7.8E+05 7.2E+05 7.3E+05 8.9E+05 1.1E+06 1.2E+06 7.1E+05 8.6E+05 3.7E+05 
32.7% 34.0% 29.7% 19.7% 17.0% 15.0% 14.4% 8.8% 9.0% 3.9% 
Phytoplankton -3.8E+05 -9.8E+05 -9.7E+05 -8.7E+05 -7.4E+05 -1 .4E+06 -1 .3E+06 -8.7E+05 -1.4E+06 -7.6E+05 
Growth 41 .6% 42.5% 40.3% 23.6% 14.1% 19.3% 15.3% 10.9% 14.5% 8.0% 
Benthic 1.2E+05 2.3E+05 2.5E+05 7.1E+05 6.2E+05 4.9E+05 4.3E+05 3.9E+05 6.2E+05 4.4E+05 
Release 12.8% 9.8% 10.3% 19.1% 11 .8% 7.0% 5.3% 4.9% 6.5% 4.7% 
TABLE 10A. ORGANIC PHOSPHORUS TRANSPORT AND KINETIC PROCESSES. COMPUTED MODEL INPUTS AND OUTPUTS (KG PIYR AND 
PERCENT) FOR MODEL SEGMENTS 1-10. POSITIVE VALUES INDICATE INPUTS (SOURCES), NEGATIVE VALUES INDICATE OUTPUTS (SINKS). 
Model Segment: 
Source: 1 2 3 4 S 6 7 S 9 10 
Advection O.OE+OO 7.1E+03 1.0E+04 O.OE+OO 2.3E+04 4.SE+04 4.7E+04 4.4E+04 3.SE+04 3.SE+04 
In 0.0% 0.4% 0.7% 0.0% O.S% 1.7% 1.7% 2.6% 1.S% 3.S% 
Advection -7.1E+03 -1.0E+04 -1 .2E+04 -2.3E+04 -4.SE+04 -3.SE+04 -4.4E+04 -3.3E+04 -2 .9E+04 -2.SE+04 
Out 1.1% 0.6% O.S% 1.S% 1.S% 1.2% 1.S% 2.0% 1.S% 2.2% 
Dispersion to/from O.OE+OO 1.9E+04 1.7E+04 O.OE+OO -3.1E+04 3.SE+OS 3.7E+OS 2.0E+OS 9.2E+04 1.3E+OS 
upper bay 0.0% 1.2% 1.2% 0.0% 1.2% 13.1% 13.1% 11 .9% 4.7% 11.4% 
Dispersion to/from -1 .9E+04 -1 .7E+04 -2.SE+04 3.1E+04 -3.SE+OS -3.SE+OS -2.0E+OS -9.2E+04 -1.0E+OS -1 .6E+OS 
lower bay 2.9% 1.1% 1.6% 2.1% 14.0% 12.0% 6.9% S.6% S.3% 14.6% 
Loading 6.0E+04 1.4E+04 2.SE+03 1.2E+OS 7.3E+OS 7.SE+04 S.2E+03 7.0E+03 1.9E+04 4.7E+02 
From Watershed 9.3% 0.9% 0.2% 7.6% 27.2% 2.7% 0.3% 0.4% 0.9% 0.0% 
Phytoplankton 2.6E+OS 7.7E+OS 7.2E+OS 6.1E+OS S.9E+OS 9.4E+OS 9.9E+OS S.SE+OS S.4E+OS 3.9E+OS 
Death 40.6% 47.S% 47.9% 40.3% 21.9% 32.S% 34.S% 3S.0% 42.S% 3S.0% 
Mineralization -3.0E+OS -7.SE+OS -7.2E+OS -7.3E+OS -S.9E+OS -1 .1 E+06 -1.2E+06 -7.1E+OS -S.6E+OS -3.7E+OS 
46.1% 4S.4% 47.6% 4S.S% 33.1% 36.S% 41 .6% 42.S% 43.4% 33.3% 
TABLE 10B. AMMONIA-NITROGEN TRANSPORT AND KINETIC PROCESSES. COMPUTED MODEL INPUTS AND OUTPUTS (KG NIYR AND 
PERCENT) FOR MODEL SEGMENTS 1-10. POSITIVE VALUES INDICATE INPUTS (SOURCES), NEGATIVE VALUES INDICATE OUTPUTS (SINKS). 
Model Segment: 
Source: 1 2 3 4 S S 7 8 9 10 
Advection O.OE+OO 1.1E+04 1.SE+04 O.OE+OO S.9E+04 9.4E+04 1.0E+OS 1.3E+OS 1.7E+OS 2.3E+OS 
In 0.0% 0.1% 0.1% 0.0% O.S% O.S% O.S% 1.1% 0.9% 1.S% 
Advection -1 .1E+04 -1.SE+04 -2.3E+04 -S.9E+04 -9.4E+04 -7.8E+04 -1 .3E+OS -1.4E+OS -1 .7E+OS -2.1E+OS 
Out 0.2% 0.1% 0.2% O.S% 0.9% O.S% 0.8% 1.2% 0.9% 1.4% 
Dispersion to/from O.OE+OO S.8E+04 -1.7E+04 O.OE+OO 1.8E+OS S.1E+OS -S.2E+OS -2.SE+OS -8.0E+04 S.4E+OS 
upper bay 0.0% O.S% 0.1% 0.0% 1.8% 3.3% 3.7% 2.1% 0.4% 4.3% 
Dispersion to/from -S.8E+04 1.7E+04 2.3E+OS -1 .8E+OS -S.1E+OS 3.9E+OS 2.SE+OS 8.0E+04 -1.1E+OS -2.SE+OS 
lower bay 1.3% 0.1% 2.0% 1.7% S.2% 2.S% 1.S% 0.7% O.S% 1S.8% 
Loading 2.2E+04 S.1E+03 2.3E+03 S.SE+OS 8.2E+04 3.SE+04 S.SE+03 4.SE+03 S.OE+03 2.9E+04 
From Watershed O.S% 0.0% 0.0% S.1% 0.8% 0.2% 0.0% 0.0% 0.0% 0.2% 
Mineralization 1.SE+OS 4.7E+OS 4.3E+OS 3.0E+OS 3.2E+OS S.7E+OS 7.0E+OS S.OE+OS 7.9E+OS S.8E+OS 
3S.4% 39.2% 3S.9% 28.4% 32.3% 3S.0% 41.9% 43.0% 43.7% 39.3% 
Phytoplankton -2.1E+OS -S.SE+OS -S.SE+OS -4.8E+OS -4.0E+OS -7.3E+OS -S.8E+OS -4.7E+OS -7.4E+OS -3.9E+OS 
Growth 4S.3% 47.3% 4S.8% 44.S% 40.1% 4S.0% 40.7% 40.2% 40.7% 2S.1% 
Nitrification -1 .2E+OS -3.0E+OS -3.4E+OS -3.SE+OS -3.8E+OS -S.7E+OS -8.1E+OS -7.SE+OS -1 .3E+OS -8.4E+OS 
2.7% 2.S% 2.9% 3.3% 3.8% 3.S% 4.8% S.S% 7.3% S.7% 
Benthic S.1E+OS 1.2E+OS 1.3E+OS 1.7E+OS 1.SE+OS 1.2E+OS 1.0E+OS S.1E+OS 9.7E+OS S.9E+OS 
Release 13.S% 10.0% 11 .0% 1S.S% 14.S% 7.3% S.O% 5.2% S.4% 4.7% 
TABLE 11A. NITRATE-NITROGEN TRANSPORT AND KINETIC PROCESSES. COMPUTED MODEL INPUTS AND OUTPUTS (KG NIYR AND PERCENT) 
FOR MODEL SEGMENTS 1-10. POSITIVE VALUES INDICATE INPUTS (SOURCES), NEGATIVE VALUES INDICATE OUTPUTS (SINKS). 
Model Segment: 
Source: 1 2 3 4 5 6 7 8 9 10 
Advection O.OE+OO 1.9E+03 1.9E+03 O.OE+OO 1.7E+04 2.7E+04 2.5E+04 3.0E+04 4.1E+04 1.2E+05 
In 0.0% 0.2% 0.2% 0.0% 1.1% 1.2% 1.1% 1.6% 1.4% 3.8% 
Advection -1.9E+03 -1 .9E+03 -4.1E+03 -1 .7E+04 -2.7E+04 -2.1E+04 -3.0E+04 -3.3E+04 -3.8E+04 -4.3E+04 
Out 0.3% 0.2% 0.4% 1.2% 1.7% 0.9% 1.3% 1.8% 1.3% 1.4% 
Dispersion to/from O.OE+OO 2.3E+04 -1 .2E+04 O.OE+OO 2.3E+04 1.3E+05 -8.7E+04 -1 .1 E+05 -3.6E+04 5.1E+05 
upper bay 0.0% 2.3% 1.0% 0.0% 1.5% 5.7% 3.9% 5.9% 1.2% 16.2% 
Dispersion to/from -2.3E+04 1.2E+04 8.5E+04 -2.3E+04 -1.3E+05 2.0E+03 1.1 E+05 3.6E+04 -1.3E+05 -6.3E+05 
lower bay 4.1% 1.2% 7.3% 1.7% 8.2% 0.1% 4.9% 2.0% 4.3% 19.9% 
Loading 9.4E+04 9.3E+04 8.9E+04 2.5E+05 3.1E+05 1.9E+05 1.0E+05 9.6E+04 1.6E+05 1.1E+05 
From Watershed 16.5% 9.1% 7.7% 18.3% 20.1% 8.3% 4.7% 5.2% 5.1% 3.4% 
Nitrification 1.2E+05 3.0E+05 3.4E+05 3.5E+05 3.8E+05 5.7E+05 8.1E+05 7.6E+05 1.3E+06 8.4E+05 
21 .7% 29.9% 28.9% 25.3% 24.7% 25.5% 36.6% 41 .2% 43.5% 26.6% 
Phytoplankton -3.3E+05 -5.8E+05 -6.3E+05 -7.4E+05 -6.6E+05 -1.3E+06 -1 .1E+06 -7.8E+05 -1 .3E+06 -9.1E+05 
Growth 57.3% 57.0% 54.4% 53.4% 42.5% 58.2% 47.3% 42.1% 43.1% 28.6% 
Denitrification -4.0E+02 -6.7E+02 -9.1E+02 -1.4E+03 -1 .6E+03 -2.3E+03 -3.0E+03 -3.2E+03 -5.9E+03 -3.3E+03 
0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.2% 0.2% 0.1% 
TABLE 11B. ORGANIC NITROGEN TRANSPORT AND KINETIC PROCESSES. COMPUTED MODEL INPUTS AND OUTPUTS (KG NIYR AND 
PERCENT) FOR MODEL SEGMENTS 1-10. POSITIVE VALUES INDICATE INPUTS (SOURCES), NEGATIVE VALUES INDICATE OUTPUTS (SINKS). 
Model Segment: 
Source: 1 2 3 4 S 6 7 8 9 10 
Advection O.OE+OO 1.0E+OS 1.6E+OS O.OE+OO 2.4E+OS 4.4E+OS 6.8E+OS 6.9E+OS 6.7E+OS 8.4E+OS 
In 0.0% 1.0% 1.6% 0.0% 2.3% 2.7% 3.7% S.8% 3.9% 4.3% 
Advection -1 .0E+OS -1 .6E+OS -2.0E+OS -2.4E+OS -4.4E+OS -4.8E+OS -6.9E+OS -6.2E+OS -6.9E+OS -9.9E+OS 
Out 2.8% 1.6% 2.0% 2.9% 4.2% 3.0% 3.7% S.2% 4.0% S.1% 
Dispersion to/from O.OE+OO 8.0E+04 2.SE+OS O.OE+OO 7.9E+OS 1.SE+06 2.3E+06 1.SE+06 2.6E+OS -2.9E+06 
upper bay 0.0% 0.8% 2.S% 0.0% 7.7% 9.4% 12.S% 13.0% 1.S% 1S.0% 
Dispersion to/from -8.0E+04 -2.SE+OS -4.6E+OS -7.9E+OS -1.SE+06 -1.9E+06 -1.SE+06 -2.6E+OS 2.4E+06 6.SE+06 
lower bay 2.3% 2.4% 4.6% 9.7% 14.S% 11 .S% 8.3% 2.2% 13.7% 33.3% 
Loading 1.1E+OS 2.SE+04 1.1E+04 2.3E+OS 4.1E+OS 1.8E+OS 3.2E+04 2.3E+04 2.SE+04 2.0E+03 
From Watershed 3.1% 0.3% 0.1% 2.8% 4.0% 1.1% 0.2% 0.2% 0.1% 0.0% 
Phytoplankton 1.7E+06 4.8E+06 4.6E+06 3.8E+06 3.7E+06 S.9E+06 6.2E+06 3.7E+06 S.3E+06 2.4E+06 
Death 46.9% 47.9% 4S.8% 47.2% 36.1% 36.8% 33.6% 30.9% 30.7% 12.4% 
Mineralization -1.6E+06 -4.7E+06 -4.3E+06 -3.0E+06 -3.2E+06 -S.7E+06 -7.0E+06 -S.OE+06 -7.9E+06 -S.8E+06 
44.9% 46.0% 43.S% 37.3% 31 .2% 3S.S% 38.0% 42.7% 46.1% 29.9% 
TABLE 12. DISSOLVED OXYGEN TRANSPORT AND KINETIC PROCESSES. COMPUTED MODEL INPUTS AND OUTPUTS (KG IYR AND PERCENT) 
FOR MODEL SEGMENTS 1-10. POSITIVE VALUES INDICATE INPUTS (SOURCES), NEGATIVE VALUES INDICATE OUTPUTS (SINKS). 
Model Segment: 
Source: 1 2 3 4 S 6 7 8 9 10 
Advection 1.5E+06 2.4E+06 3.2E+06 3.0E+06 S.8E+06 7.7E+06 1.2E+07 1.2E+07 1.5E+07 1.8E+07 
In 1.1% 0.8% 1.0% 1.1% 2.5% 1.6% 2.6% 3.4% 2.9% 5.4% 
Advection -1 .3E+06 -2.2E+06 -3.1E+06 -2 .5E+06 -5.3E+06 -7.4E+06 -1 .1E+07 -1 .2E+07 -1 .SE+07 -1 .8E+07 
Out 0.9% 0.8% 1.0% 1.0% 2.3% 1.6% 2.S% 3.3% 2.9% S.4% 
Dispersion to/from O.OE+OO -1.6E+OS -8.4E+04 O.OE+OO 7.9E+04 -3.0E+06 1.1E+07 S.8E+OS -3.9E+06 -1 .8E+06 
upper bay 0.0% 0.1% 0.0% 0.0% 0.0% 0.6% 2.S% 0.2% 0.8% 0.6% 
Dispersion to/from 1.6E+OS 8.4E+04 -4.SE+06 -7.9E+04 3.0E+06 -6.8E+06 -S.8E+OS 3.9E+06 2.3E+06 1.1E+06 
lower bay 0.1% 0.0% 1.4% 0.0% 1.3% 1.4% 0.1% 1.1% O.S% 0.3% 
Reaeration 2.8E+07 4.6E+07 S.4E+07 3.8E+07 3.3E+07 8.8E+07 7.7E+07 7.2E+07 9.6E+07 6.7E+07 
20.S% 1S.6% 17.3% 14.7% 14.2% 18.7% 17.0% 20.3% 18.9% 20.4% 
Phytoplankton 3.3E+07 8.8E+07 8.6E+07 7.SE+07 6.3E+07 1.1 E+08 1.1E+08 7.4E+07 1.2E+08 6.1E+07 
Growth 23.8% 29.8% 27.8% 28.7% 26.7% 24.3% 23.S% 20.8% 22.9% 18.7% 
Phytoplankton -1 .9E+07 -S.SE+07 -S.1E+07 -4.3E+07 -4.2E+07 -6.6E+07 -7.0E+07 -4.1E+07 -6.0E+07 -2.7E+07 
Respiration 13.7% 18.S% 16.S% 16.7% 17.9% 14.1% 1S.4% 11.6% 11 .8% 8.3% 
Nitrification -S.6E+OS -1.4E+06 -1 .SE+06 -1 .6E+06 -1 .8E+06 -2.6E+06 -3.7E+06 -3.SE+06 -6.1E+06 -3.8E+06 
0.4% O.S% O.S% 0.6% 0.7% 0.6% 0.8% 1.0% 1.2% 1.2% 
Oxidation -8.3E+06 -2.SE+07 -2.SE+07 -1 .9E+07 -2.0E+07 -3.2E+07 -4.0E+07 -2.9E+07 -3.3E+07 -1 .6E+07 
6.0% 8.6% 8.1% 7.4% 8.S% 6.9% 8.9% 8.2% 6.6% 4.9% 
Sediment Oxygen -4.0E+07 -6.4E+07 -7.0E+07 -6.3E+07 -4.9E+07 -1 .2E+08 -1.0E+08 -9.2E+07 -1.4E+08 -9.7E+07 
Demand 28.9% 21 .7% 22.S% 24.3% 20.7% 24.7% 22.4% 2S.9% 26.8% 29.6% 
VII.I. Salinity 
The first step in the model calibration was the estimation of coefficients for dispersive 
transport due to tidal action. This was done by calibrating the model against measured 
salinity data. Because salinity behaves conservatively (is impacted only by loading and 
dilution, rather than by biochemical processes) it provides a convenient means of 
evaluating transport predictions. 
The salinity calibration was performed by averaging flows over the calibration period 
and estimating tidal dispersion coefficients, assuming steady-state conditions. Through 
this process a constant, yearly averaged, tidal dispersion coefficient was determined. 
The dispersion coefficient was then applied, along with estimated monthly freshwater 
inflows (Le., the hydrologic component of the estimated monthly loadings obtained from 
Coastal Environmental Inc. 1994a,b) for each model segment, to predict monthly 
variations in salinity. Model salinity predictions were then compared to monthly 
segment-averaged field data to determine the reasonableness of model predictions. 
An initial salinity calibration was conducted in order to evaluate the calculated dispersion 
coefficients. The initial calibration was not able to capture a number of what appeared 
to be low-salinity events in the bay. The EPC salinity data were then re-examined, 
resulting in the identification of data points from several locations during the winter of 
1985-1987 which showed mid-depth salinities which were consistently lower than values 
measured in surface and bottom layers. On a few occasions only mid-depth data were 
available, and these data also exhibited uncharacteristically low values in comparison to 
other stations. Discussions with EPC staff indicated that instrument problems had been 
noted on those sampling dates (R. Boler, pers. comm.). Therefore, for the final 
calibration and subsequent model evaluation, these suspect data points were 
discarded. 
Comparisons of predicted and observed salinities for both the calibration and 
verification periods are illustrated in Fig. 5 for a representative subset of model 
segments. Coefficients of determination (r2) varied between 0.50 and 0.72 for model 
segments 1-10 as compared to 0.70 for the entire bay. Mean errors varied from less 
than -0.07 to 0.06 ppt while the relative error (RE) was less than 6 percent. 
ViLlI. Biochemical Oxygen Demand (BOD) 
As discussed previously, loading estimates were not available for BOD. Instead, BOD 
loadings were back-calculated from available measurements of in-bay BODs 
concentrations. The estimated loadings were then assessed by applying those loadings 
to the model and computing predicted in-bay concentrations. That is, BOD was 
described (through a back-calculation process) rather than predicted. 
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VII. lilt Oisso ved Oxygen. 
Predicted and obrserved 00 ooncenlJaoons (averaged by month and model segment) 
are siJlown in R9. 6_ Sirong seasonal patterns are e\llident in both model predictions and 
11e'lo data, with seasonal maOOma occurring in winter when the water temp,erabJre is at a 
minimum and seasonal . Dna occurring in the summer when the water temp,eralure is 
at its peak OOii'e1aOOn ooefficienIs (~ for observed and predicted values varied 
between 0.43 and 0.60 for model segments 1-10 as compared to 0.41 for the entire 
bay. Mean ,errors varied from -0.53 i o 0.51 mgli wh;~e ti1,e ~ati¥e error {RE} was 10 
percent. iHowever. because model precrdioTlis reif,ect averag'es of simulated conditions 
occurri'ri)g throughout a romp~,ere 24-hour d iumal cyde (wUh predicted values calculated 
on an 0.5 day time step). whi'e monitoring data were ronect:ed during daylight hours 
only (when 0'0 ooncenfraimons may tend to be high!er than would be measured at night), 
these quantitative comparisons be{v/een p red ided and observed values may be 
somewhat biased and shouMdi be interpreted with caution. 
The Ifnpullouljp . a, aiy,sis for DO suggested that the majority of simulated 00 variations 
occurred due to agel production, sediment oxygen demand and wind-driven rea,eration 
(Tab1e 12l . SOD conmbuted between 21 and 41 percent of the total, flux, whi~e 
reaeratiion comributed betlNeen 14 ,and 3:8 percent. Phytoplankton growth (8-30 
pencent) and respiratiio (5 to 191 p,eroent) accounted for the majority of the remaining 
flux, with ithe iimpads of advecUv,e and disp.ersive transport being small. 
The estimated DO flux: due to reaerat!ion variedwfth wind speeds and the difference 
between estimated sudace water DO and saturation concentrations. The saturation DO 
concentration inoreased wiliiI de'creasing temperature, being greatest during winter 
months. Sediment .oxygen demands (SOD) were specified to the model, based on 
available field data, and ranged from 1.0 to 1 o4g m-2 day1. The SOD was also varied 
with temperature, us~ng the formulation 
K - K 87 - 20 
SOD,T SOD,2fPC 
where 8 was assumed to equal 1.06.. Therefore, seasonal variations in predicted DO 
concentrations were controlled to a large degree by temperature variations. The 
temperatures us.ed .in ~he sim;u~ations were segment-averages of available field data. 
That is, temperatures were specmed to the model for each model segment and not 
predicted. 
The impact of temperatures on model predictions is reflected in model under-predicti:ons 
of DO concentrations during the winters of 1989 and 1991. Measured water 
temperatures during the winters of 1989 and 1991 were on the order of 18-20 °c while 
the average water temperature during the winters of other years (1985-1994) we~ on 
the order of 13-15 DC. These elevated water temperatures resulted in lower predictions 
of winter-time DO concentrations in 1989 and 1991 than in other years. 
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VII.IV. Chlorophyll-a and Light Penetration 
Comparisons of monthly model predictions and segment-averaged monthly field 
observations for chlorophyll-a for the period of 1985-1994 are shown, for a 
representative subset of model segments, in Fig. 7. Model predictions generally tracked 
seasonal variations in measured chlorophyll concentrations for all model segments. 
Coefficients of determination (r2) varied between 0.16 and 0.44 for model segments 1-
10 as compared to 0.35 for the entire bay. Mean errors varied from less than -2.1 to 2.3 
ug/I while the relative error (RE) was less than 43 percent. 
Annual average model predictions were comparable to observed averages. This 
comparison is shown in Fig. 8, which includes plots of predicted and observed annual 
average chlorophyll-a concentrations and model residuals (observed minus predicted 
values). 
Analysis of simulated inputs and outputs indicated that variations in phytoplankton 
biomass occurred primarily due to algal growth and respiration (Table 9A). Advective 
transport had a smaller influence, which increased down-estuary. Transport is also 
assumed to have an implicit effect on phytoplankton biomass, which would not be 
apparent in this analysis, by affecting the hydraulic retention times of bay segments. 
In the WASP model, phytoplankton growth is simulated using a maximum growth rate 
(Table 4) and computed "multipliers" which may range in value from zero (no algal 
growth) to one (maximal algal growth) depending on simulated light and nutrient 
availability. The computed multipliers for light, phosphorus, and nitrogen for a 
representative subset of model segments are shown in Fig. 9. The computed 
multipliers suggest that algal growth in Tampa Bay is primarily limited by available light 
and nitrogen concentrations. Phosphorus is present in sufficiently high concentrations 
in all bay segments that its availability does not appear to limit algal growth rates. 
Although this analysis suggests that nitrogen is less limiting than available light in 
Tampa Bay, simulated increases in inorganic nitrogen concentrations resulted in 
increases in model-predicted algal concentrations. Predicted impacts of increased 
concentrations of available nitrogen are demonstrated, for example, by the response of 
simulated chlorophyll-a concentrations (Fig. 7) to the ammonia spills which occurred 
during September 1985, January, 1987 and February, 1987 (Fig. 13). Ammonia is the 
preferred form of nitrogen for phytoplankton uptake and, in Tampa Bay, ammonia 
concentrations commonly exceed those of nitrate-nitrogen. 
The algal growth rate multiplier for light is computed from the available light at the water 
surface, water column depth, and the light extinction coefficient. As stated previously, 
the extinction coefficient was computed using a regression equation developed 
specifically for Tampa Bay by the TBNEP (Coastal Environmental, Inc. 1994a,b). The 
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computed light extinction coefficient (~, in units m-1) was based upon model-predicted 
chlorophyll-a concentrations and measured turbidities using the equation 
~ = a + b Chla + cTUrb 
where Chla is the predicted chlorophyll-a concentration (I-Ig/I), TUrb is measured turbidity 
(NTU), and a, b, and c are fitted regression coefficients whose values vary with the 
month of the year and bay segments (Coastal Environmental, Inc. 1994a,b). Computed 
light extinction coefficients for selected bay segments are shown in Fig. 10. The 
predicted depths at which 22.5 percent of the available light reaches the bottom are also 
plotted in Fig. 10 for comparison with potential TBNEP target depths for seagrass 
restoration. 
In Old Tampa Bay, the predicted light extinction coefficient varied seasonally between 
approximately 0.7 and 1.6 m-1, while for Hillsborough Bay the extinction coefficient 
varied between 1.0 and 3 m-1. In the lower-most model segment (Segment 10), the 
computed light extinction coefficient varied seasonally between 0.5 and 0.9 m-1. The 
depth at which 22.5 percent of the available light was estimated to reach the bottom 
varied from 1-2.5 m in Old Tampa Bay, 0.5-1.8 m in Hillsborough Bay and 1.5- 4 min 
the lower bay. Greatest depths of light penetration occurred during winter months when 
chlorophyll concentrations were at their seasonal low values. 
It should be noted that these model predictions of water column transparency and light 
attenuation are based on a water quality model that has been calibrated to field data 
collected at the EPC's long-term monitoring stations, which are generally located in the 
deeper portions of each bay segment. Model predictions may therefore have limited 
applicability to shallow, nearshore areas. Extrapolation of these predictions to shallow 
portions of the estuary, although perhaps necessary for the development of water 
quality targets and pollutant load reduction goals, should therefore be performed with 
caution. 
Computed light extinction coefficients were also evaluated by comparison of observed 
and predicted Secchi depths. Secchi depths were estimated from 
K 
Secchi Depth = ~ 
Kd 
where ~ was a constant and ~ the computed light extinction coefficient (m-1 ) . Based 
upon information supplied by City of Tampa staff (R. Johansson, City of Tampa, Bay 
Studies Group, pers. comm), the value of ~ was defined as 1.49 for Old Tampa Bay, 
1.61 for Hillsborough Bay, to 1.84 for the remainder of the bay. Comparisons of 
predicted and observed monthly Secchi depths for representative model segments are 
shown in Fig. 11 . Comparisons of annual average predicted and observed values are 
52 
shown in Fig. 12. Model predictions correspond relatively well with measured Secchi 
depths, which show a high degree of spatial and temporal variability. 
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Figure 10 (cont.) . Predicted light attenuation coefficients and depths of 22.5% surface 
irradiance for selected Tampa Bay model segments. 
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VII.V. Nitrogen 
Three forms of nitrogen (ammonia, nitrate, and organic) are simulated by the WASP 
model. In addition, algal nitrogen is computed from predicted algal concentrations and 
specified stoichiometric carbon/nitrogen ratios. Simulated total nitrogen concentrations 
were estimated by summing the modeled forms (ammonia, nitrate, organic and algal 
nitrogen) for comparison with field observations. 
VII.V.1 . Ammonia (NH3-N) 
Comparisons between model predictions and segment-averaged ammonia 
concentrations are shown, for representative model segments, in Fig. 13. Coefficients 
of determination (r2) for predicted and observed values were less than 0.06 for all model 
segments. Mean errors varied from less than -0.2 to 0.01 mg/I while the relative error 
(RE) was over 100 percent. These errors, while large, primarily reflect the variability of 
ammonia and its relatively low concentrations. Seasonal patterns are evident in both 
model predictions and field data, with seasonal maxima occurring in the winter months. 
Analysis of simulated input and output rates (Table 10B) suggested that the largest 
source of ammonia was the mineralization of organic nitrogen, while the largest sink 
was uptake by phytoplankton. Benthic release comprised from 5 to 15 percent of the 
total input to model segments 1-10, while external loadings comprised less than 1 
percent in all segments except upper Hillsborough Bay (where the external load 
contributed an estimated 6 percent of the total). These results may be somewhat 
misleading, however, because external loads to the bay also include organic nitrogen, 
which upon mineralization would contribute to ambient ammonia concentrations. In 
addition, external loadings of ammonia may be underestimated in the current Tampa 
Bay loading model (Coastal Environmental, Inc. 1994a), since loadings from ammonia 
storage facilities are not included in the model. On the other hand, however, estimated 
intemalloads of nitrogen exceeded the total estimated external nitrogen load (sum of 
organic, ammonia, and nitrate-nitrogen) for all model segments. 
Large spikes in ammonia concentrations were predicted to occur during spill events 
which reportedly occurred on September 6, 1985 (approximately 1,500,000 kg total 
nitrogen), January 15, 1987 (approximately 320,000 kg total nitrogen) and February 23, 
1987 (approximately 2,2300,000 kg total nitrogen)(Coastal Environmental, Inc. 1993). 
These large spikes were not reflected in field data. On all three occasions, however, 
EPC's scheduled monthly sampling preceded the spill by from one day to two weeks, 
with the next scheduled sampling date occurring from 2 weeks to a month following the 
spill. 
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selected Tampa Bay model segments. 
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for selected Tampa Bay model segments. 
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VII.V.2. Nitrate (N03-N) 
Comparisons between average monthly model predictions and segment-averaged 
nitrate concentrations are shown, for representative model segments, in Fig. 14. 
Coefficients of determination (r2) were less than 0.01 for model segments 1-10 and 0.03 
for the entire bay. Mean errors varied from less than -0.03 to 0.01 mg/l while the 
relative error (RE) was over 200 percent. These errors, while large, primarily reflect the 
variability of nitrate-nitrogen and its relatively low concentrations. Prior to 1992, nitrate-
nitrogen was typically reported as 0.01 mgtl, the analytical detection limit. For the years 
1992-1994 the reported detection limit was 0.001, and the majority of observed values 
were at or near or the detection limit. 
Large seasonal variations in nitrate concentrations are evident in the model predictions. 
With the exception of winter months, model predictions were typically less than the 
reported detection limit. During winter, low phytoplankton concentrations coupled with 
low denitrification rates resulted in large increases in predicted concentrations because 
the primary source of nitrate (nitrification of ammonia) exceeded the simulated sinks. 
However, the macroalgae which become abundant in portions of the bay during winter 
may represent an additional sink which has not yet been incorporated in the WASP 
model. 
Analysis of simulated inputs and outputs (Table 11A) suggests that the largest source of 
nitrate for Tampa Bay is the nitrification of ammonia, while the largest sink is uptake by 
phytoplankton. Extemalloadings of nitrate made up 18-20 percent of the simulated 
annual inputs to Hillsborough Bay. The influence of transport was greatest in the lower 
bay segments. 
As with ammonia, large spikes in nitrate concentrations were predicted to occur 
following spill events. These large spikes are not reflected in field data. However, as 
discussed above, no scheduled EPC sampling dates occurred during or immediately 
following the reported spills. 
In general, both the WASP model and monitoring data indicate that ambient nitrate 
concentrations are lower than ambient ammonia concentrations in Tampa Bay. This is 
somewhat counterintuitive because the model indicates that phytoplankton uptake is the 
primary sink for both nitrate and ammonia in the bay, and ammonia is widely considered 
to be preferred over nitrate as an algal nitrogen source. Observed concentrations of the 
two nitrogen forms in the water column reflect the relative magnitudes of their source 
and sink terms, however, and the monitoring data and model results imply that net rates 
of ammonia production (sources minus sinks) currently exceed net rates of nitrate 
production on a baywide basis. 
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Figure 14. Observed and predicted monthly nitrate-nitrogen concentrations for selected 
Tampa Bay model segments. 
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Figure 14 (cont.) . Observed and predicted monthly nitrate-nitrogen concentrations for 
selected Tampa Bay model segments. 
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VII.V.3. Organic Nitrogen 
Comparisons between model predictions and segment-averaged organic nitrogen 
concentrations are shown, for representative model segments, in Fig. 15. 
Coefficients of determination (r2) varied between 0.11 and 0.76 for model segments 1-
10. Mean errors varied from less than -0.01 to 0.11 mg/I while the relative error (RE) 
was 35 percent. 
Model-predicted organic nitrogen concentrations follow seasonal trends that are similar 
to the observed data, with peaks during the late summer and minimum values during 
the winter. Peaks in organic nitrogen were also predicted to occur following the spill 
events in 1985 and 1987 (see Section VII.V.1). These increases were reflected in the 
field data, although spikes in ammonia or nitrate were not observed. As noted above, 
however, scheduled EPC monitoring dates occurred two weeks to a month following the 
reported spills. The peaks in organic nitrogen were probably captured in the field data 
due to the lag time required for the generation of organic material following large 
influxes of inorganic N. 
Analysis of simulated inputs and outputs (Table 118) suggests that the largest source of 
organic nitrogen is phytoplankton mortality, while the largest sink is mineralization to 
ammonia. External loadings generally comprised less than 4 percent of the simulated 
annual input. The influence of transport appears greatest in the lower bay segments. 
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Figure 15. Observed and predicted monthly organic nitrogen concentrations for 
selected Tampa Bay model segments. 
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Figure 15 (cont.). Observed and predicted monthly organic nitrogen ~oncentrations for 
selected Tampa Bay model segments. 
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VI/VA. Total Nitrogen 
As noted earlier, total nitrogen is not a state variable modeled by WASP. However, the 
total nitrogen concentration may be estimated by summing the predicted concentrations 
of ammonia, nitrate, algal and organic nitrogen. Algal nitrogen is computed from 
predicted algal concentrations (in carbon units) using stoichiometric ratios. Comparisons 
between average monthly model predictions and segment-averaged monthly TN 
concentrations are provided in Fig. 16. Coefficients of determination (r2) varied between 
less than .01 and 0.33 for model segments 1-10 as compared to 0.08 for the entire bay. 
Mean errors varied from less than -0.29 to 0.08 mgll while the relative error (RE) was 35 
percent. 
Model-predicted total nitrogen concentrations followed similar seasonal trends to 
observed data, with peaks during the late summer and minima during the winter. Peaks 
in total nitrogen were also predicted to occur following the spill events in 1985 and 1987 
(see Section VII.V.1-3), as discussed previously. 
Annual average model predictions for segments 1-10 were comparable to observed 
annual averages. This comparison is shown in Fig. 17, which includes plots of 
predicted and observed averages and model residuals (observed minus predicted 
values). 
73 
:::::J 
C, 
E 
3 
2.5 
2 
• 
OLD TAMPA BAY 
SEGMENT 2 
i'1.5 
Cii (5 
f-
:::::J 
C, 
E 
1 
0.5 
o 
Jan-85 Jan-86 Jan-87 Jan-88 Jan-89 Jan-90 Jan-91 Jan-92 Jan-93 Jan-94 
DATE 
3 
2.5 
2 
-
HILLSBOROUGH BAY 
SEGMENTS 
i'1 .5 
Cii (5 
f- 1 
0.5 
o 
Jan-85 Jan-86 Jan-87 Jan-88 Jan-89 Jan-90 Jan-91 Jan-92 Jan-93 Jan-94 
DATE 
• FIELD DATA 
-- WASP PREDICTED I 
rP 
Figure 16. Observed and predicted monthly total nitrogen concentrations for selected 
Tampa Bay model segments. 
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Figure 16 (cont.) . Observed and predicted monthly total nitrogen concentrations for 
selected Tampa Bay model segments. 
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Figure 17 . (Top) Observed and predicted annual average total nitrogen concentrations 
for Tampa Bay model segments 1-10,1985-1994. (Bottom) Model residuals [numerals 
represent model segment numbers]. 
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VII.VI. Phosphorus 
The dynamics of two forms of phosphorus (ortho-phosphate and organic phosphorus) 
are simulated by the WASP model. In addition, algal phosphorus is computed from 
predicted algal concentrations (in carbon units) and stoichiometric carbon/phosphorus 
ratios. For this study, total phosphorus concentrations were estimated from the sum of 
the model-simulated forms for comparison with field observations. 
VII.VI .1. Ortho-Phosphate 
Comparisons between model predictions and segment averaged ortho-phosphate 
concentrations are provided in Fig. 18. Field data were only available for three model 
segments (segments 2, 5, and 7) for comparison with model predictions prior to 1991. 
All other segments had 14 or fewer observations for the period of 1985-1990. For the 
three segments with greater than 140 observations, coefficients of determination (r2) 
varied between 0.23 and 0.50. Mean errors varied from less than -0.04 to 0.01 mg/I 
while the relative error (RE) varied between 25 and 30 percent. 
Model-predicted ortho-phosphate concentrations exhibited seasonal trends similar to 
those seen in the field data, with peak concentrations occurring during the late summer 
and minimum concentrations during the winter. Spills of phosphoric acid to Hillsborough 
Bay were recorded in 1988 (143,335 kg) and again in 1989 (399,721 kg, Coastal 
Environmental, 1993). However, these spills produced only small responses in 
predicted concentrations. 
Analysis of simulated inputs and outputs (Table 9B) suggests that the largest source of 
ortho-phosphate is mineralization of organic phosphorus and the largest sinks are 
advective and dispersive transport and phytoplankton uptake. Estimated internal loads 
of ortho-phosphate exceed estimated loads from the watershed for all model segments. 
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Figure 18. Observed and predicted monthly P04-P concentrations for selected Tampa 
Bay model segments. 
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Figure 18 (cont.). Observed and predicted monthly P04-P for selected Tampa Bay 
model segments. 
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VII.VI.2. Organic Phosphorus 
Comparisons between model predictions and segment-averaged organic phosphorus 
concentrations are shown for a subset of model segments in Fig. 19. Coefficients of 
determination (r2) varied from 0.11 to 0.76 for this variable .. Mean errors varied from 
less than 0.01 to 0.11 mgtl while the relative error (RE) was 35 percent. 
Analysis of simulated inputs and outputs (Table 10A) suggests that the largest source of 
organic phosphorus is phytoplankton mortality and the largest sinks are mineralization 
and transport). External loading comprises from less than one percent to greater than 
16 percent of the simulated annual inputs to model segments. Organic phosphorus 
inputs and outputs are small in comparison to those for ortho-phosphate, which is the 
predominant form of phosphorus in Tampa Bay. 
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Figure 19. Observed and predicted monthly organic phosphorus concentrations for 
selected Tampa Bay model segments. 
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Figure 19 (cont.). Observed and predicted monthly organic phosphorus concentrations 
for selected Tampa Bay model segments. 
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VIIVI.3. Total Phosphorus 
As noted earlier, total phosphorus is not a state variable simulated by the WASP model. 
However, predicted fluctuations in total phosphorus concentrations can be 
approximated by summing the predicted concentrations of ortho-phosphate, organic 
phosphorus and algal phosphorus. Comparisons between average monthly model 
predictions and monthly segment-averaged total phosphorus concentrations are shown, 
for a subset of model segments, in Fig. 20. Coefficients of determination (r2) varied 
between 0.10 and 0.54 for model segments 1-10 as compared to 0.46 for the entire bay. 
Mean errors varied from less than -0.01 to 0.05 mgtl while the relative error (RE) was 26 
percent. Model-predicted total phosphorus concentrations exhibited seasonal trends 
similar to those seen in the field data, with peaks during the late summer, and minima 
during the winter. 
Annual average model predictions were generally comparable to observed annual 
averages, although substantial bias (consistent over-prediction ofTP at low 
concentrations and under-prediction at high concentrations) is evident in the predicted 
values. This comparison is shown in Fig. 21, which includes plots of predicted and 
observed averages and model residuals (observed minus predicted values). 
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Figure 20. Observed and predicted monthly total phosphorus concentrations for 
selected Tampa Bay model segments. 
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Figure 20 (cont.). Observed and predicted monthly total phosphorus concentrations for 
selected Tampa Bay model segments. 
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VIII. MODEL SENSITIVITY ANALYSIS 
Following model calibration and evaluation, a limited sensitivity analysis was performed 
to assess the quantitative reasonableness of model predictions to changes in values of 
input parameters and kinetic constants. This analysis is based on the presumption that 
changes in model parameters and constants over "reasonable" ranges should not 
produce "unreasonable" results. Sensitivity analysis aids in the evaluation of the 
calibrated model, providing additional insight into the water quality changes that would 
be predicted by the model in response to changing parameter values. 
The sensitivity analysis was conducted by varying selected constants and rate terms 
over a predetermined range and performing simulations covering the period 1985-1994. 
Six model parameters were selected for the analysis, and a total of 18 simulations 
performed. Analyses were performed by: 
• varying the maximum algal growth rate by multiplying and dividing the 
calibrated value by a factor of 1.25. 
• varying the algal respiration rate by multiplying and dividing the calibrated 
value by a factor of 1.50. 
• varying the organic nitrogen mineralization rate by multiplying and dividing the 
calibrated value by a factor of 1.25. 
• varying the nitrification rate by multiplying and dividing the calibrated value by 
a factor of 1.25. 
• varying the rate of sediment oxygen demand by multiplying and dividing the 
calibrated value by a factor of 1.25. 
• varying the sediment release rates of ammonia and ortho-phosphate by 
multiplying and dividing the calibrated values by a factor of 1.25. 
The effects of these variations are summarized below in plots showing predicted 
chlorophyll-a, Secchi disk depth, total nitrogen and total phosphorus values. Secchi 
disk depth was selected for these comparisons, rather than the computed light 
extinction coefficient, so that results could be compared directly to available field data. 
Light penetration, as represented by Secchi disk depth, was included in the sensitivity 
analysis because of its importance in the growth of seawass, a critical bay res~)Ur~ for 
which water quality targets and PLRGs are currently being developed by the Dlstnct and 
the TBNEP (e.g., Coastal Environmental, Inc. 1994a,b). 
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VIII.I. Maximum Algal Growth Rate 
Responses of the calibrated model to changes in the maximum algal growth rate are 
shown, for predicted chlorophyll-a concentrations and Secchi disk depths in 
representative model segments, in Figs. 22-23. Increasing the maximum algal growth 
rate by a factor of 1.25 had relatively little impact on chlorophyll predictions during 
winter months but resulted in a doubling of predicted summer peaks. Secchi depths 
showed corresponding trends, but were less impacted than chlorophyll-a 
concentrations. The analysis indicates the importance of an accurate estimation of 
maximum algal growth rates for model predictions. Of the constants and parameters 
examined in the sensitivity analyses, model predictions were determined to be most 
sensitive to changes in this parameter. 
VIILlI. Algal Respiration Rate 
Responses of the calibrated model to varying algal respiration rates are shown, for 
predicted chlorophyll-a concentrations in representative model segments, in Fig. 24. 
Increasing the algal respiration rate by 50 percent had relatively little impact on 
predicted chlorophyll concentrations during winter months but resulted in an increase in 
predicted summer peaks. Similar variations were predicted for total nitrogen, with total 
phosphorus and computed Secchi depth being less impacted. Model predictions were 
determined to be slightly less sensitive to variations in the respiration rate than to 
changes in the maximum algal growth rate. 
VII I. II I. Organic Nitrogen Mineralization Rate 
The organic nitrogen mineralization rate was included in the sensitivity analysis because 
of its importance in nitrogen cycling, as reflected in the input/output analysis (Tables 10-
11). Effects of varying the mineralization rate of organic nitrogen by multiplying and 
dividing the calibrated value by a factor of 1.25 are demonstrated, for predicted 
chlorophyll-a concentrations in representative model segments, in Fig. 25. In general, 
these increases and decreases in the mineralization rate had little impact on model 
predictions. 
VIILlV. Nitrification Rate 
The nitrification rate was included in the sensitivity analysis because of its importance in 
nitrogen cycling, as reflected in the input/output analysis (Tables 10-11). The effects of 
varying the nitrification rate by multiplying and dividing the calibrated value by a factor of 
1.25 are demonstrated, for predicted chlorophyll-a concentrations in representative 
model segments, in Fig. 26. These increases and decreases in the rate of nitrification 
had little impact on model predictions (with the exception of peak algal and total 
nitrogen concentrations during growth periods of 1987). 
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VII LV. Sediment Oxygen Demand Rate 
The SOD rate was included in the sensitivity analysis because of its importance in 
dissolved oxygen dynamics, as reflected in the input/output analysis (Table 12). For the 
purposes of the sensitivity analysis, however, the effects of varying sediment demands 
on chlorophyll and nutrient concentrations were assessed. Dissolved oxygen 
concentrations affect nutrient cycling rates, and the purpose of the analysis was to 
determine whether variations in sediment SOD would alter predicted chlorophyll and 
nutrient concentrations. The effect of varying the rates of sediment oxygen demand by 
multiplying and dividing the calibrated value by a factor of 1.25 are shown in Fig. 27. 
Increasing or decreasing the rate of sediment oxygen demand had little impact on 
predicted nutrient or chlorophyll values. 
VIII.VI. Sediment Nutrient Release Rates 
Sediment release rates of ammonia and ortho-phosphate were selected for the 
sensitivity analysis due to their importance in nutrient cycling and algal growth, as 
reflected in the input/output analysis (Tables 9-11). In the calibrated model, based on 
the very limited available field data, release rates were varied among model segments 
and over the course of a year, but the same sequence of variations was used for all 
years. For the sensitivity analysis, the monthly rates of sediment release of ammonia 
and ortho-phosphate were multiplied and divided by a factor of 1.25. The results of this 
analysis are shown, for chlorophyll-a concentrations in representative model segments, 
in Fig. 28. Increasing or decreasing the release rates had the greatest impact on model 
predictions during summer months, resulting in as much as a 50 percent change in 
predicted chlorophyll concentrations. Changes in the sediment release rates had a 
lesser impact during winter months. This pattern was consistent over the 1985-1994 
simulation period, although the magnitude of the impact varied between years. 
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Fig. 22. Changes in predicted chlorophyll-a concentrations in response to alterations in 
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Fig. 22 (cont.). Changes in predicted chlorophyll-a concentrations in response to 
alterations in the maximum algal growth rate. 
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Fig. 23 (cont.). Changes in predicted Secchi disk depth in response to alterations in the 
maximum algal growth rate. 
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Fig. 24. Changes in predicted chlorophyll-a concentrations in response to alterations in 
the algal respiration rate. 
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Fig_ 24 (cont.). Changes in predicted chlorophyll-a concentrations in response to 
alterations in the algal respiration rate 
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Fig. 25. Changes in predicted chlorophyll-a concentrations in response to alterations in 
the mineralization rate of organic nitrogen. 
96 
50 
45 
40 
35 
~30 
0> 
:::l 
........ 25 
en 
I 
:c 20 
U 
15 
10 
5 
o 
MIDDLE TAMPA BAY 
SEGMENT 7 
Jan-85 Jan-86 Jan-87 Jan-88 Jan-89 Jan-90 Jan-91 Jan-92 Jan-93 Jan-94 
50 
45 
40 
35 
~30 
0> 
:::l 
........ 25 
en 
I 
:c 20 
U 
15 
10 
5 
o 
Jan-85 
DATE 
LOWER TAMPA BAY 
SEGMENT 10 
Jan-86 Jan-87 Jan-88 Jan-89 Jan-90 Jan-91 
DATE 
• Field Data -Model 
Jan-92 Jan-93 Jan-94 
__ N-mineralization x 1.25 - - - - N-mrneralizationl1.25 
• 
• 
Fig. 25 (cont.). Changes in predicted chlorophyll-a concentrations in response to 
alterations in the mineralization rate of organic nitrogen. 
97 
50 
45 
40 
35 
~30 
0) 
~ 
--- 25 
CO 
I 
::E 20 
() 
15 
10 
5 
0 
Jan-85 
50 
45 
40 
35 
~30 
01 
~ 
--- 25 
CO 
I 
:::c 20 
() 
15 
10 
5 
o 
Jan-86 
• 
OLD TAMPA BAY 
SEGMENT 2 
Jan-87 Jan-88 Jan-89 Jan-90 Jan-91 Jan-92 Jan-93 Jan-94 
DATE 
HILLSBOROUGH BAY 
SEGMENTS 
• 
• 
Jan-85 Jan-86 Jan-87 Jan-88 Jan-89 Jan-90 Jan-91 Jan-92 Jan-93 Jan-94 
DATE 
• Field Data -Model 
-- Nitrification rate x 1.25 - - _. Nitrification rate/1 .25 
• 
Fig. 26. Changes in predicted chlorophyll-a concentrations in response to alterations in 
the rate of nitrification. 
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Fig. 26 (cont.). Changes in predicted chlorophyll-a concentrations in response 
alterations in the rate of nitrification. 
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Fig. 27. Changes in predicted chlorophyll-a concentrations in response to alterations in 
the rate of sediment oxygen demand. 
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Fig. 27 (cont). Changes in predicted chlorophyll-a concentrations in response to 
alterations in the rate of sediment oxygen demand. 
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Fig. 28. Changes in predicted chlorophyll-a concentrations in response to alterations in 
sediment release rates of inorganic nitrogen and phosphorus. 
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Fig. 28 (cont.). Changes in predicted chlorophyll-a concentrations in response to 
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103 
IX. LOADING RESPONSE EVALUATION 
Following the model sensitivity analyses, simulations were conducted to estimate the 
response of Tampa Bay to changes in external loadings of nitrogen and phosphorus. 
Four loading conditions were analyzed: 
• "worst case" loadings (as estimated by Coastal Environmental, Inc. 1994a,b), 
which were taken to be representative of the maximum loadings occurring 
during the late 1970's. 
• projected future loadings (as estimated by Coastal Environmental, Inc. 1994 
a,b), which were taken to represent potential loading conditions in the years 
2000, 2005, and 2010 based on anticipated rates of population growth. 
• incremental (0%, 20%, 40%, and 90%) reductions in external loadings to Old 
Tampa Bay, Hillsborough Bay, and Middle Tampa Bay from the average of 
their estimated 1992-1994 values, and 
• incremental (0%, 20%, 40%, and 90%) reductions of external loadings to 
Lower Tampa Bay from the average of their estimated 1992-1994 values. 
IX.I. Future and Worst Case Loads 
The "worst case" loading estimates developed by Coastal Environmental, Inc. (1994a,b) 
were meant to be representative of conditions that occurred in the late 1970's. During 
that period, which preceded major efforts by federal and state agencies and local 
governments to reduce pollutant discharges from municipal sewage treatment plants, 
external nutrient loadings are thought to have been approximately twice as large as 
present-day (1992-1994) values, particularly to Hillsborough Bay. 
"Future case" loading estimates represent anticipated loadings in the years 2000, 2005 
and 2010, based on projections of future population growth and associated point and 
nonpoint source pollutant discharges developed by Coastal Environmental, Inc. 
(1994a,b). 
"Worst case" annual loading estimates were developed by Coastal Environmental, Inc. 
(1994c) for point sources, nonpoint sources, atmospheric deposition, ground water 
discharges and fugitive emissions of total nitrogen and total phosphorus for each of the 
major Tampa Bay segments. Monthly freshwater inflow values used in the "worst case" 
WASP simulations were the average monthly flows from the years 1992-1994, a period 
over which average annual rainfall throughout the Tampa Bay watershed was very 
similar to long-term mean values (A. Janicki, Coastal Environmental, Inc., pers. comm.) 
Estimated pollutant loads were distributed among segments, among months of the year, 
and among constituents based on the distributions observed in the 1992-1994 loading 
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estimates. The "worst case" loads from springs were assumed to equal the estimated 
average 1992-1994 loads. 
In order to estimate seasonal impacts of the "worst case" loadings on water quality in 
Tampa Bay, a one-year simulation was performed using the calibrated Tampa Bay 
model, estimated monthly "worst case" loadings, and estimated monthly freshwater 
inflows and meteorological conditions averaged over the period 1992-1994. (Average 
annual rainfall in the watershed during the 1992-1994 period was very close to the long-
term mean.) The results of these simulations are shown in Figs. 29-31 for total nitrogen 
and chlorophyll-a concentrations and the estimated depth of 22.5 percent surface 
irradiance in representative model segments. 
The predicted responses to the "worst case" nitrogen loadings were most pronounced in 
Old Tampa Bay and Hillsborough Bay (Figs. 29-31). This would be expected because 
most of the load reductions achieved in recent decades have occurred in these bay 
segments. The predicted impacts of the ''worst case" loadings were most pronounced 
during summer months, when predicted chlorophyll-a concentrations exceeded 40 ug/l 
in the central portion of Old Tampa Bay and in Hillsborough Bay (Fig. 30). Observed 
annual average chlorophyll-a concentrations in Hillsborough Bay, based on monthly 
EPC data (EPC 1992), ranged from approximately 21-32 ug/l during the period 1974-
1980. Observed annual averages in Old Tampa Bay ranged from approximately 10-17 
ug/l during the same period. 
Despite the increases in predicted chlorophyll-a concentrations under ''worst case" 
conditions, predicted impacts on light attenuation, as reflected by the depth of 22.5 
percent surface irradiance, were not pronounced (Fig. 31). 
A one-year simulation was also performed for each of the three "future case" loading 
scenarios using the calibrated Tampa Bay model, the estimated future loadings, and the 
flow and meteorological conditions used in the analysis of the "worst case" loads. The 
results of these simulations are also included, for representative model segments, in 
Figs. 29-31. 
In general model-predicted chlorophyll and nutrient concentrations under the "future 
case" loading conditions were lower than those ?btained using the '.'worst case" 
loadings. In Terra Ceia Bay and the Manatee RIver, however, predIcted values under 
"future case" conditions were similar to those for the "worst case". 
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Fig. 29. Predicted total nitrogen concentrations under "existing," "future," and "worst 
case" loading scenarios. 
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Fig. 29 (cont.). Predicted total nitrogen concentrations under "existing," "future," and 
''worst case" loading scenarios. 
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Fig. 30 (cont.). Predicted chlorophyll-a concentrations under "existing," "future," and 
''worst case" loading scenarios. 
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Fig. 31. Predicted penetration depth of 22.5% surface irradiance under "existing," 
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IX.II . Upper Bay Segments - Load Reduction Scenarios Analyses 
Analyses were also performed to estimate the potential impacts of reduced nitrogen and 
phosphorus loadings (i.e., reductions below the estimated average 1992-1994 values) 
to Old Tampa Bay, Hillsborough Bay and Middle Tampa Bay. Loadings to Lower 
Tampa Bay segments were assumed to remain constant (at 1992-1994 averages) for 
the purpose of these analyses. The loads to each of the three upper bay segments 
(OTB, HB, and MTB) were reduced to 80%,60%, and 10% of their average 1992-1994 
values. A total of 125 simulations of one-year duration were performed, representing 
all possible combinations of these load reductions among the three bay segments. 
Average predicted nutrient and chlorophyll concentrations were then calculated using a 
volume-weighted average of the predictions for the 13 model segments. Yearly means, 
seasonal maximum and minimum values, and standard deviations were computed for 
chlorophyll-a, the depth of 22.5 percent surface irradiance, and total nitrogen and total 
phosphorus concentrations. Predicted values were then sorted and tabulated for each 
of the major bay segments and loading scenarios. Results of this analysis are shown in 
Appendix A in the form of load-response tables. In these tables, the first three columns 
show the fractions of the external 1992-1994 loads (1.0,0.8, 0.6, 0.1) that were 
assumed to enter OTB, HB, and MTB in a given loading scenario. The remaining three 
columns show the predicted yearly average, yearly maximum and yearly minimum 
constituent concentration (or light penetration depth) predicted by the model as a result 
of that loading scenario. 
The predicted responses of chlorophyll-a, total nitrogen and total phosphorus 
concentrations to these load reduction scenarios are relatively linear, with 
concentrations decreasing as loads decrease. The depth of 22.5 percent surface 
irradiance increases with decreasing load, reflecting the impact of changes in 
chlorophyll-a concentration (serving as a surrogate for phytoplankton biomass) on light 
attenuation. However, the response of the depth of 22.5 percent surface irradiance is 
relatively small over the range of loading conditions evaluated. 
IX.III. Lower Tampa Bay - Load Reduction Scenarios Analyses 
Similar analyses were also performed to estimate the potential impacts of load 
reductions to Lower Tampa Bay, assuming that loadings to all other embayments 
remained constant. Results of these analyses are summarized in Appendix B. 
Generally speaking, decreasing annual loadings to Lower Tampa Bay did not produce 
substantial impacts on predicted water quality conditions in the lower bay itself or in Old 
Tampa Bay, Hillsborough Bay, or Middle Tampa Bay. 
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X. RESOURCE MANAGEMENT IMPLICATIONS 
On a short-term (annual) time step, the model suggests that concentrations of 
biologically-available Nand P in the water column of Tampa Bay are affected to a 
greater degree by internal recycling and regeneration processes within the estuary, and 
transport between bay segments, than by annual external loadings from the watershed 
and airshed (Tables 9-11). This implies that watershed management practices and 
other anthropogenic activities which cause small year-to-year changes in external 
nutrient loadings (relative to the size of the existing internal pools) should not be 
expected to have immediately detectable impacts on bay water quality. It also implies 
that management efforts which produce small annual reductions in external loadings, if 
sustained over a number of years, should continue to produce water quality 
improvements by reducing the magnitudes of the internal nutrient pools which are 
available for recycling, regeneration, and transport. 
Not surprisingly, the model predicts that increases in external nutrient loads above 
"present" (1992-1994) levels would cause nutrient and chlorophyll concentrations to 
increase, while load reductions would have the opposite effect. Changes in external 
loadings to OTB and HB are predicted to have cascading effects throughout the system, 
due to advective and dispersive transport of nutrients and phytoplankton from those bay 
segments to MTB and L TB. 
Because the WASP model does not attempt to simulate changes in nutrient release 
rates from bay sediments which would presumably occur in response to sustained 
reductions in external loads, model predictions regarding the speed or magnitude of the 
bay's responses to long-term load reductions (e.g., Appendices A and B) should be 
interpreted with caution. Estimated sediment nutrient release rates must be provided to 
the model by the user, and sensitivity analyses (Section VIII; Fig. 28) indicate that 
chlorophyll concentrations predicted by the model are sensitive to the values of these 
rates. The model predictions shown in Appendices A and B were produced using rates 
which were assumed to remained fixed at (estimated) 1992-1994 values. If this 
assumption causes the model to overestimate the sediment release rates that would 
occur in the future following a period of sustained reductions in external loads, the 
estimated nutrient and chlorophyll concentrations shown in Appendices A and B may 
give an overly pessimistic view of the water quality improvements that would occur in 
response to a given load reduction. The lack of recent field measurements of sediment 
nutrient release rates thus appears to represent a significant data gap which may limit 
the model's predictive capability. If agreement can be reached within the local technical 
community regarding appropriate methods for doing so, it would be helpful if 
measurements of sediment release rates could be performed in all bay segments on a 
regular (e.g., 5-year or 10-year) basis. 
Because the model is also sensitive to changes in the maximum rate of phytoplankton 
growth, bay-segment-specific measurements of this parameter might also improve the 
precision and accuracy of model predictions. 
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Model-predicted algal growth rate multipliers (Fig. 9) suggest that, under current 
conditions, the availability of light and inorganic nitrogen are the primary factors limiting 
phytoplankton growth rates in Tampa Bay. The model predicts that phytoplankton 
biomass and chlorophyll-a concentrations will respond to changing nitrogen inputs, and 
can be altered by managing external nitrogen loads. Inorganic phosphorus is predicted 
to be present in the bay at concentrations far exceeding algal requirements, and the 
model suggests that even very large reductions in external phosphorus loads would 
have little impact on in-bay chlorophyll concentrations. 
While the model indicates that reduced phosphorus loads would not have substantial 
effects on chlorophyll concentrations occurring in Tampa Bay, efforts to reduce those 
loads could be very beneficial in improving water quality in freshwater portions of the 
watershed. Elevated concentrations of inorganic phosphorus are known to encourage 
the development of nuisance blue-green algal blooms in freshwater systems on a 
worldwide basis (Paerl 1988). Unnaturally elevated inorganic phosphorus 
concentrations occur in a number of lakes, streams, and rivers in the Tampa Bay 
watershed (e.g., Lake Thonotosassa, Hillsborough River Reservoir, Alafia River) and 
stimulate the development of frequent blue-green algal blooms in several of those 
systems (e.g., EPC 1995, SWFWMD 1996). 
Questions regarding the potential ecological impacts of anthropogenically-influenced 
loadings of nutrients, algal biomass, and BOD which are discharged from the bay to 
nearshore marine waters are also of interest from a resource management perspective. 
Although estimates of the magnitudes of these loadings were obtained as part of the 
Tampa Bay modeling effort, an assessment of their potential ecological effects was 
beyond the scope of this project. 
Local management programs have selected seagrasses as a critical living resource to 
be restored and protected in Tampa Bay, and are seeking to identify segment-specific 
water quality targets (e.g., nutrient loadings, chlorophyll concentrations) to ensure the 
successful restoration of that resource (Coastal Environmental, Inc. 1994 a,b). When 
these water quality targets are agreed upon, the WASP model will provide a tool that 
can be used to estimate external nutrient loadings and load reduction goals appropriate 
for achieving them. The model is only one of several tools that will be used in 
establishing load reduction goals, however, and its limitations should be kept in mind 
during the goal-setting process. The possibility that additional management actions 
(beyond the development of implementation of nutrient load reduction goals) may be 
necessary for successful seagrass restoration should also be kept in mind. Under 
present conditions, for example, turbidity sources other than phytoplankton appear to be 
causing a substantial proportion of the light attenuation occurring in some bay 
segments. These sources may be affected only tangentially, if at all, by reductions in 
watershed nutrient loadings and ambient chlorophyll concentrations. In the future it may 
become necessary to address non-phytoplankton turbidity sources as part of the water 
quality target-setting process in order to achieve the water column transparency levels 
necessary to meet long-term seagrass restoration goals. 
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APPENDIX A: 
UPPER TAMPA BAY LOADING ANALYSIS 
A - 1 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
LOADING ANALYSIS FOR OLD TAMPA BAY 
FRACTION OF Predicted Chlorophyll-a 
LOAD TO: Concentration (ppb) 
OTB HB MTB AVERAGE MAXIMUM MINIMUM 
1.0 1.0 1.0 12.04 28.86 2.19 
1.0 1.0 0.8 11.82 27.40 4.18 
1.0 0.8 1.0 11.72 27.24 4.11 
1.0 1.0 0.6 11.71 26.85 4.16 
1.0 0.8 0.8 11.61 26.69 4.11 
1.0 0.6 1.0 11.52 26.54 4.04 
1.0 0.8 0.6 11.51 26.18 4.08 
1.0 1.0 0.2 11.45 25.83 4.12 
1.0 0.6 0.8 11.41 25.98 4.03 
1.0 1.0 0.1 11.35 25.56 4.09 
1.0 0.6 0.6 11.31 25.48 4.01 
0.8 1.0 1.0 11.26 24.88 3.87 
1.0 0.8 0.2 11.24 25.08 4.04 
0.8 1.0 0.8 11.18 23.98 4.09 
1.0 0.8 0.1 11.16 24.84 4.02 
1.0 0.2 1.0 11.13 25.05 3.93 
0.8 0.8 1.0 11.08 23.81 4.02 
1.0 0.6 0.2 11.03 24.34 3.97 
1.0 0.1 1.0 11.02 24.66 3.83 
0.8 1.0 0.6 -11.02 23.40 4.07 
1.0 0.2 0.8 11.01 24.48 3.89 
0.8 0.8 0.8 10.97 23.18 4.02 
1.0 0.6 0.1 10.95 24.06 3.94 
1.0 0.1 0.8 10.91 24.14 3.85 
0.8 0.6 1.0 10.87 22.98 3.95 
1.0 0.2 0.6 10.86 23.97 3.86 
0.8 0.8 0.6 10.80 22.58 3.99 
1.0 0.1 0.6 10.76 23.58 3.82 
0.8 1.0 0.2 10.73 22.21 4.03 
0.8 0.6 0.8 10.71 22.41 3.94 
0.8 1.0 0.1 10.69 21.88 4.00 
1.0 0.2 0.2 10.64 22.84 3.82 
0.6 1.0 1.0 10.60 21.47 3.77 
0.8 0.6 0.6 10.59 21.84 3.92 
1.0 0.2 0.1 10.56 22.56 3.79 
0.8 0.8 0.2 10.54 21.43 3.95 
1.0 0.1 0.2 10.53 22.46 3.78 
0.6 1.0 0.8 10.52 20.58 4.01 
0.8 0.8 0.1 10.50 21.15 3.92 
0.8 0.2 1.0 10.47 21.42 3.84 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
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59 
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66 
67 
68 
69 
70 
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80 
LOADING ANALYSIS FOR OLD TAMPA BAY 
FRACTION OF PREDICTED CHLOROPHYLl.-A 
LOAD TO: CONCENTRATION (ppb) 
om HB MTB AVERAGE MAXIMUM MINIMUM 
1.0 0 .1 0.1 10.46 22.22 3.76 
0.6 0.8 1.0 10.43 20.47 3.93 
0.6 1.0 0.6 10.41 20.12 3.98 
0.6 0 .8 0.8 10.33 19.90 3.93 
0.8 0.6 0.2 10.33 20.71 3.88 
0.8 0.1 1.0 10.32 21.02 3.74 
0.8 0.2 0.8 10.30 20.85 3.79 
0.8 0.6 0.1 10.30 20.47 3.85 
0.6 0.6 1.0 10.24 19.75 3.86 
0.6 0.8 0.6 10.23 19.41 3.91 
0.8 0.1 0.8 10.21 20.50 3.76 
0.8 0.2 0.6 10.20 20.33 3.77 
0.6 1.0 0.2 10.16 19.11 3.94 
0.6 0.6 0.8 10.14 19.25 3.85 
0.6 1.0 0.1 10.12 18.89 3.92 
0.8 0.1 0.6 10.10 19.94 3.73 
0.6 0 .6 0.6 10.04 18.76 3.83 
0.6 0.8 0.2 10.01 18.52 3.87 
0.8 0.2 0.2 9.98 19.35 3.73 
0.6 0.8 0.1 9.95 18.29 3 .84 
0.8 0 .2 0.1 9.92 19.08 3.70 
0.6 0.2 1.0 9.90 18.43 3.76 
0.8 0.1 0.2 9.89 18.98 3.69 
0.6 0.6 0.2 9.84 17.95 3.80 
0.8 0.1 0.1 9.82 18.80 3.67 
0.6 0.2 0.8 9.82 18.03 3.71 
0.6 0.1 1.0 9.81 18.16 3 .66 
0.6 0 .6 0.1 9.81 17.81 3 .77 
0.2 1.0 1.0 9.77 17.28 3.65 
0.2 1.0 0.8 9.76 17.09 3.84 
0.6 0.1 0.8 9.72 17.72 3.67 
0.6 0 .2 0.6 9.72 17.69 3 .69 
0.2 0.8 1.0 9.67 16.95 3.78 
0.2 1.0 0.6 9.67 16.81 3.81 
0.1 1.0 0.8 9.63 16.64 3.80 
0.2 0.8 0.8 9.62 16.72 3.76 
0.6 0.1 0.6 9.62 17.35 3 .65 
0.1 0.8 1.0 9.56 16.60 3.74 
0.2 0.6 1.0 9.56 16.63 3.71 
0.1 1.0 1.0 9.55 16.57 3.56 
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103 
104 
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LOADING ANALYSIS FOR OLD TAMPA BAY 
FRACTION OF PREDICTED CHLOROPHYLL-A 
LOAD TO: CONCENTRATION (DC lJ 
OTB HB MlB AVERAGE MAXIMUM MINIMUM 
0.1 1.0 0.6 9.55 16.42 3.78 
0.2 0.8 0.6 9.54 16.49 3.74 
0.6 0.2 0.2 9.54 17.16 3.65 
0.2 1.0 0.2 9.52 16.39 3.78 
0.6 0.2 0.1 9.49 16.78 3.62 
0.1 0.8 0.8 9.49 16.37 3.73 
0.2 1.0 0.1 9.48 16.26 3.75 
0.2 0.6 0.8 9.48 16.45 3.69 
0.6 0.1 0.2 9.45 16.85 3.61 
0.1 0.6 1.0 9.42 16.32 3.66 
0.1 0.8 0.6 9.41 16.15 3.70 
0.6 0.1 0.1 9.41 16.64 3.58 
0.1 1.0 0.2 9.40 16.05 3.74 
0.2 0.6 0.6 9.40 16.22 3.67 
0.2 0.8 0.2 9.39 16.12 3.70 
0.1 1.0 0.1 9.36 15.96 3.71 
0.1 0.6 0.8 9.35 16.09 3.65 
0.2 0.8 0.1 9.35 16.03 3.68 
0.2 0.2 1.0 9.28 16.17 3.59 
0.1 0.6 0.6 9.28 15.96 3.63 
0.1 0.8 0.2 9.27 15.82 3.67 
0.2 0.6 0.2 9.26 15.89 3.63 
0.1 0.8 0.1 9.22 15.73 3.64 
0.2 0.6 0.1 9.21 15.80 3.61 
0.2 0.2 0.8 9.20 15.99 3.55 
0.2 0.1 1.0 9.20 16.07 3.50 
0.1 0.2 1.0 9.16 15.86 3:56 
0.1 0.6 0.2 9.14 15.63 3.59 
0.2 0.1 0.8 9.13 15.89 3.51 
0.2 0.2 0.6 9.13 15.84 3.53 
0.1 0.6 0.1 9.09 15.59 3.57 
0.1 0.2 0.8 9.08 15.72 3.51 
0.1 0.1 1.0 9.07 15.n 3.46 
0.2 0.1 0.6 9.06 15.74 3.49 
0.1 0.1 0.8 9.01 15.59 3.47 
0.1 0.2 0.6 9.01 15.59 3.48 
0.2 0.2 0.2 8.99 15.56 3.49 
0.2 0.2 0.1 8.95 15.47 3.46 
0.1 0.1 0.6 8.95 15.49 3.45 
0.2 0.1 0.2 8.93 15.47 3.45 
0.2 0.1 0.1 8.89 15.37 3.43 
0.1 0.2 0.2 8.88 15.26 3.45 
0.1 0.2 0.1 8.84 15.17 3.42 
0.1 0.1 0.2 8.82 15.17 3.41 
0.1 0.1 0.1 8.78 15.11 3.39 
1 
2 
3 
4 
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7 
8 
9 
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12 
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15 
16 
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24 
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26 
27 
28 
29 
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40 
LOADING ANALYSIS FOR HILLSBOROUGH BAY 
FRACTION OF Predicted Chlorophyll-a 
LOAD TO: Concentration (DO b) 
OTB HB MTB AVERAGE MAXIMUM MINIMUM 
1.0 1.0 1.0 14.98 26.65 6.24 
1.0 1.0 0.8 14.79 26.19 6.24 
0.8 1.0 1.0 14.73 . 26.55 5.00 
0.8 1.0 0.8 14.69 26.09 6.19 
1.0 1.0 0.6 14.69 25.89 6.20 
0.6 1.0 1.0 14.63 26.45 4.95 
0.6 1.0 0.8 14.59 25.99 6.14 
0.8 1.0 0.6 14.59 25.79 6.15 
0.2 1.0 0.8 14.45 25.79 6.08 
0.2 1.0 1.0 14.45 26.09 4.92 
0.6 1.0 0.6 14.45 25.69 6.11 
1.0 0.8 1.0 14.40 25.45 6.04 
1.0 1.0 0.2 14.39 25.19 6.16 
0.1 1.0 0.8 14.39 25.79 6.07 
0.1 1.0 1.0 14.35 25.99 4.88 
1.0 1.0 0.1 14.35 25.04 6.09 
0.8 0.8 1.0 14.30 25.35 5.99 
0.1 1.0 0.6 14.29 25.44 6.04 
0.8 1.0 0.2 14.29 25.14 6.11 
0.2 1.0 0.6 14.29 25.49 6.05 
1.0 0.8 0.8 14.25 25.15 5.95 
0.6 1.0 0.2 14.19 25.04 6.07 
0.8 1.0 0.1 14.19 24.94 6.05 
0.6 0.8 1.0 14.15 25.25 5.95 
1.0 0.8 0.6 14.10 24.75 5.91 
0.8 0.8 0.8 14.10 25.00 5.90 
0.2 1.0 0.2 14.09 24.84 6.02 
0.6 1.0 0.1 14.09 24.84 6.00 
0.1 1.0 0.2 14.05 24.84 6.00 
0.8 0.8 0.6 14.00 24.70 5.86 
0.6 0.8 0.8 14.00 24.90 5.86 
0.2 0.8 1.0 14.00 25.05 5.90 
0.1 0.8 1.0 14.00 25.00 5.89 
0.2 1.0 0.1 13.99 24.68 5.95 
0.1 1.0 0.1 13.99 24.64 5.94 
0.6 0.8 0.6 13.90 24.60 5.82 
0.1 0.8 0.8 13.90 24.70 5.79 
0.2 0.8 0.8 13.90 24.75 5.80 
1.0 0.8 0.2 13.85 24.10 5.87 
1.0 0.6 1.0 13.81 24.32 5.76 
41 
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44 
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59 
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66 
67 
68 
69 
70 
71 
72 
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LOADING ANALYSIS FOR HILLSBOROUGH BAY 
FRACTION OF PREDICTED CHLOROPHYLL-A 
LOAD TO: CONCENTRATION (PObl 
01B HB MTB AVERAGE MAXIMUM MINIMUM 
0.2 0.8 0.6 13.80 24.40 5.77 
1.0 0.8 0.1 13.80 23.95 5.80 
0.1 0.8 0.6 13.70 24.40 5.76 
0.8 0.8 0.2 13.70 24.00 5.82 
0.8 0.6 1.0 13.66 24.22 5.71 
1.0 0.6 0.8 13.66 24.02 5.66 
0.8 0.8 0.1 13.65 23.90 5.76 
0.6 0.8 0.1 13.60 23.80 5.72 
0.6 0.8 0.2 13.60 23.95 5.79 
0.6 0.6 10 13.56 :~4. 12 567 
1.0 0.6 0.6 13.56 23.66 5.63 
0.8 0.6 0.8 13.56 23.92 5.62 
0.1 0.8 0.2 13.50 23.75 5.72 
0.2 0.8 0.2 13.50 23.80 5.73 
0.6 0.6 0.8 13.46 23.82 5.57 
0.2 0.6 1.0 13.46 23.96 5.62 
0.2 0.8 0.1 13.45 23.65 5.67 
0.1 0.6 1.0 13.41 23.92 5.61 
0.8 0.6 0.6 13.41 23.56 5.58 
0.1 0.8 0.1 13.40 23.60 5.66 
0.2 0.6 0.8 13.31 23.66 5.52 
0.1 0.6 0.8 13.31 23.56 5.51 
0.6 0.6 0.6 13.31 23.46 5.54 
1.0 0.6 0.2 13.26 23.01 5.59 
0.2 0.6 0.6 13.21 23.31 5.49 
1.0 0.6 0.1 13.21 22.91 5.52 
0.8 0.6 0.2 13.16 22.96 5.54 
0.1 0.6 0.6 13.16 23.31 5.47 
0.8 0.6 0.1 13.06 22.81 5.47 
0.6 0.6 0.2 13.06 22.91 5.50 
0.6 0.6 0.1 13.01 22.71 5.44 
0.2 0.6 0.2 12.96 22.71 5.45 
0.1 0.6 0.2 12.96 22.71 5.44 
0.1 0.6 0.1 12.86 22.51 5.37 
0.2 0.6 0.1 12.86 22.55 5.38 
1.0 0.2 1.0 12.67 22.09 5.33 
0.8 0.2 1.0 12.52 21 .99 5.30 
1.0 0.2 0.8 12.52 21 .73 5.09 
0.6 0.2 1.0 12.42 21 .89 5.28 
0.8 0.2 0.8 12.37 21 .63 5.04 
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82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
LOADING ANALYSIS FOR HILLSBOROUGH BAY 
FRACTION OF PREDICTED CHLOROPHYLL-A 
LOAD TO: CONCENTRATlON loeb) 
OTB HB MTB AVERAGE MAXIMUM I MINIMUM 
1.0 0.2 0.6 12.37 21.43 5.06 
1.0 0.1 1.0 12.33 21.49 4.92 
0.1 0.2 1.0 12.32 21.68 5.24 
0.6 0.2 0.8 12.32 2158 5.01 
0.2 0.2 1.0 12.32 21.73 525 
0.8 0.2 0.6 12.27 21.38 5.01 
0.2 0.2 0.8 12.22 21.43 4.96 
0.8 0.1 1.0 12.17 21 .39 4.88 
1.0 0.1 0.8 12.17 21.19 4.95 
0.6 0.2 0.6 12.17 21 .28 4.98 
0.1 0.2 0.8 12.17 21 .38 4.95 
0.6 0.1 1.0 12.13 21.34 4.85 
1.0 0.2 0.2 12.12 20.88 5.02 
1.0 0.1 0.6 12.07 20.89 4.91 
0.8 0.1 0.8 12.07 21 .09 4.90 
0.2 0.2 0.6 12.07 21 .18 4.93 
1.0 0.2 0.1 12.02 20.72 4.95 
0.8 0.2 0.2 12.02 20.78 4.97 
0.1 0.2 0.6 12.02 21 .08 4.92 
0.1 0.1 1.0 11 .97 21.13 4.79 
0.8 0.1 0.6 11.97 20.83 4.87 
0.2 0.1 1.0 11.97 21.19 4.80 
0.6 0.1 0.8 11.97 21.03 4.87 
0.6 0.2 0.2 11 .92 20.72 4.94 
0.8 0.2 0.1 11.92 20.62 4.91 
0.6 0.2 0.1 11.92 20.58 4.87 
0.2 0.1 0.8 11 .87 20.89 4.82 
1.0 0.1 0.2 11.87 20.33 4.88 
0.1 0.1 0.8 11 .87 20.83 4.81 
0.6 0.1 0.6 11.87 20.73 4.83 
0.1 0.2 0.2 11 .82 20.52 4.88 
0.2 0.2 0.2 11 .82 20.58 4.89 
0.2 0.2 0.1 11 .82 20.42 4.83 
0.1 0.1 0.6 11.77 20.53 4.78 
0.8 0.1 0.2 11 .77 20.23 483 
1.0 0.1 0.1 11 .77 20.18 4.81 
0.2 0.1 0.6 11 .77 20.63 4.79 
0.1 0.2 0.1 11.72 20.42 4.82 
0.6 0.1 0.2 11 .67 20.18 4.80 
0.8 0.1 0.1 11 .67 20.13 4.76 
0.2 0.1 0.2 11 .57 20.03 4.75 
0.1 0.1 0.2 11.57 19.98 4.74 
0.6 0.1 0.1 11 .57 20.03 4.73 
0.1 0.1 0.1 11.47 19.88 4.67 
0.2 0.1 0.1 11.47 19.88 4.69 
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LOADING ANALYSIS FOR MIDDLE TAMPA SAY 
FRACTION OF Predicted Chlorophyll-a 
LOAD TO: Concentration (ppb) 
OTB HB MTB AVERAGE MAXIMUM MINIMUM 
1.0 1.0 1.0 7.74 14.00 2.90 
1.0 1.0 0.8 7.61 13.65 2.89 
0.8 1.0 1.0 7.58 13.62 2.58 
1.0 0.8 1.0 7.52 13.46 2.81 
0.8 1.0 0.8 7.50 13.27 2.87 
1.0 1.0 0.6 7.50 13.32 2.86 
0.6 1.0 1.0 7.48 13.39 2.55 
1.0 0.8 0.8 7.42 13.20 2.80 
0.8 0.8 1.0 7.42 13.08 2.79 
0.6 1.0 0.8 7.41 12.94 2.85 
0.8 1.0 0.6 7.40 12.98 2.84 
1.0 0.6 1.0 7.33 13.00 2.73 
0.6 0.8 1.0 7.33 12.82 2.78 
1.0 0.8 0.6 7.32 12.87 2.78 
0.2 1.0 1.0 7.32 12.84 2.53 
0.8 0.8 0.8 7.32 12.82 2.78 
0.6 1.0 0.6 7.31 12.68 2.83 
1.0 1.0 0.2 7.31 12.77 2.82 
0.2 1.0 0.8 7.29 12.55 2.82 
0.1 1.0 1.0 7.28 12.71 2.50 
0.1 1.0 0.8 7.27 12.51 2.81 
1.0 1.0 0.1 7.26 12.64 2.81 
1.0 0.6 0.8 7.23 12.71 2.71 
0.6 0.8 0.8 7.23 12.53 2.76 
0.8 0.6 1.0 7.23 12.62 2.70 
0.8 0.8 0.6 7.22 12.53 2.76 
0.8 1.0 0.2 7.21 12.43 2.81 
0.2 0.8 1.0 7.20 12.43 2.74 
0.2 1.0 0.6 7.20 12.30 2.80 
0.1 0.8 1.0 7.18 12.39 2.74 
0.1 1.0 0.6 7.17 12.25 2.79 
0.8 1.0 0.1 7.16 12.26 2.79 
0.6 0.6 1.0 7.14 12.36 2.69 
0.6 0.8 0.6 7.14 12.27 2.74 
1.0 0.6 0.6 7.13 12.41 2.69 
0.8 0.6 0.8 7.13 12.33 2.69 
1.0 0.8 0.2 7.12 12.32 2.74 
0.6 1.0 0.2 7.12 12.17 2.79 
0.2 0.8 0.8 7.12 12.18 2.73 
0.1 0.8 0.8 7.09 12.13 2.72 
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LOADING ANALYSIS FOR MIDDLE TAMPA BAY 
FRACTION OF Predicted Chlorophyll-a 
LOAD TO: Concentration lppb) 
OTB HB MTB AVERAGE MAXIMUM MINIMUM 
1.0 0.8 0.1 7.07 12.19 2.72 
0.6 1.0 0.1 7.07 12.01 2.77 
0.6 0.6 0.8 7.05 12.08 2.67 
0.8 0.6 0.6 7.03 12.08_ 2.67 
0.2 0.6 1.0 7.03 12.03 2.66 
0.2 0.8 0.6 7.03 11.92 2.71 
0.8 0.8 0.2 7.02 11 .98 2.72 
0.2 1.0 0.2 7.01 11.83 2.76 
0.1 0.6 1.0 7.01 12.01 2.65 
0.1 0.8 0.6 7.00 11 .88 2.71 
0.1 1.0 0.2 6.99 11 .75 2.75 
0.8 0.8 0.1 6.97 11.89 2.70 
0.2 1.0 0.1 6.97 11 .67 2.74 
1.0 0.2 1.0 6.97 12.02 2.57 
0.6 0.6 0.6 6.95 11.82 2.65 
0.1 1.0 0.1 6.95 11 .65 2.74 
0.6 0.8 0.2 6.95 11.73 2.70 
0.2 0.6 0.8 6.94 11.77 2.65 
1.0 0.6 0.2 6.94 11 .86 2.65 
0.1 0.6 0.8 6.91 11.75 2.64 
0.6 0.8 0.1 6.89 11.63 2.68 
1.0 0.6 0.1 6.89 11.74 2.63 
0.8 0.2 1.0 6.86 11.69 2.55 
1.0 0.2 0.8 6.86 11 .76 2.53 
1.0 0.1 1.0 6.85 11.81 2.49 
0.2 0.6 0.6 6.85 11.55 2.62 
0.2 0.8 0.2 6.84 11 .43 2.67 
0.8 0.6 0.2 6.84 11.53 2.64 
0.1 0.6 0.6 6.83 11.50 2.62 
0.1 0.8 0.2 6.82 11 .37 2.67 
0.2 0.8 0.1 6.80 11 .33 2.66 
0.8 0.6 0.1 6.79 11 .44 2.62 
0.6 0.2 1.0 6.79 11 .54 2.54 
0.1 0.8 0.1 6.77 11 .25 2.65 
0.6 0.6 0.2 6.77 11.35 2.62 
1.0 0.1 0.8 6.77 11.55 2.49 
1.0 0.2 0.6 6.76 11.48 2.51 
0.8 0.2 0.8 6.76 11 .43 2.52 
0.8 0.1 1.0 6.76 11 .48 2.47 
0.6 0.6 0.1 6.72 11 .19 2.60 
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LOADING ANALYSIS FOR MIDDLE TAMPA BAY 
FRACTION OF Predicted Chlorophyll-a 
LOAD TO: Concentration (oob) 
OlB HB MTB AVERAGE MAXIMUM MINIMUM 
0.6 0.2 0.8 6.69 11.28 2.50 
0.2 0.2 1.0 6.69 11.29 2.51 
0.6 0.1 1.0 6.68 11.36 2.46 
0.2 0.6 0.2 6.67 11.08 2.59 
1.0 0.1 0.6 6.67 11.27 2.47 
0.8 0.1 0.8 6.67 11.22 2.47 
0.8 0.2 0.6 6.66 11 .21 2.49 
0.1 0.2 1.0 6.66 11.28 2.50 
0.1 0.6 0.2 6.65 11.07 2.58 
0.2 0.6 0.1 6.62 10.99 2.57 
0.1 0.6 0.1 6.60 10.95 2.56 
0.6 0.1 0.8 6.59 11.11 2.46 
0.6 0.2 0.6 6.59 11.06 2.48 
0.2 0.2 0.8 6.58 11.11 2.47 
0.2 0.1 1.0 6.58 11.16 2.43 
1.0 0.2 0.2 6.58 11.00 2.47 
0.8 0.1 0.6 6.58 11 .04 2.45 
0.1 0.2 0.8 6.57 11.03 2.46 
0.1 0.1 1.0 6.56 11.10 2.42 
1.0 0.2 0.1 6.53 10.84 2.45 
0.6 0.1 0.6 6.51 10.92 2.43 
0.2 0.1 0.8 6.50 10.94 2.43 
0.2 0.2 0.6 6.50 10.86 2.45 
1.0 0.1 0.2 6.49 10.76 2.43 
0.8 0.2 0.2 6.48 10.70 2.45 
0.1 0.2 0.6 6.48 10.85 2.44 
0.1 0.1 0.8 6.48 10.89 2.42 
0.8 0.2 0.1 6.43 10.61 2.43 
1.0 0.1 0.1 6.43 10.64 2.41 
0.6 0.2 0.2 6.42 10.62 2.44 
0.2 0.1 0.6 6.41 10.73 2.41 
0.8 0.1 0.2 6.40 10.57 2.41 
0.1 0.1 0.6 6.39 10.67 2.40 
0.6 0.2 0.1 6.37 10.50 2.42 
0.8 0.1 0.1 6.35 10.44 2.40 
0.6 0.1 0.2 6.34 10.49 2.40 
0.2 0.2 0.2 6.33 10.43 2.41 
0.1 0.2 0.2 6.31 10.42 2.41 
0.6 0.1 0.1 6.29 10.33 2.38 
0.2 0.2 0.1 6.28 10.34 2.39 
0.1 0.2 0.1 6.26 10.30 2.38 
0.2 0.1 0.2 6.25 10.30 2.37 
0.1 0.1 0.2 6.22 10.25 2.36 
0.2 0.1 0.1 6.20 10.21 2.35 
0.1 0.1 0.1 6.18 10.13 2.34 
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LOADING ANALYSIS FOR LOWER TAMPA BAY 
FRACTION OF Predicted Chlorophyll-a 
LOAD TO: Concentration (DDb) 
OTB HB MTB AVERAGE MAXIMUM MINIMUM 
1.0 1.0 1.0 4.63 8.47 1.62 
1.0 1.0 0.8 4.61 8.43 1.62 
1.0 0.8 1.0 4.59 8.40 1.60 
0.8 1.0 1.0 4.59 8.42 1.59 
0.8 1.0 0.8 4.59 8.38 1.62 
1.0 1.0 0.6 4.59 8.38 1.61 
0.8 0.8 1.0 4.58 8.35 1.60 
0.6 1.0 1.0 4.58 8.38 1.58 
1.0 0.8 0.8 4.58 8.35 1.60 
0.6 1.0 0.8 4.57 8.33 1.61 
0.8 1.0 0.6 4.57 8.32 1.61 
1.0 0.6 1.0 4.57 8.33 1.59 
0.2 1.0 1.0 4.56 8.31 1.57 
1.0 0.8 0.6 4.56 8.31 1.59 
0.8 0.8 0.8 4.56 8.30 1.59 
0.6 0.8 1.0 4.56 8.31 1.60 
0.6 1.0 0.6 4.55 8.28 1.61 
1.0 1.0 0.2 4.55 8.28 1.60 
0.1 1.0 1.0 4.55 8.28 1.57 
0.2 1.0 0.8 4.55 8.27 1.60 
1.0 0.6 0.8 4.54 8.29 1.59 
0.8 0.6 1.0 4.54 8.28 1.59 
0.6 0.8 0.8 4.54 8.26 1.59 
1.0 1.0 0.1 4.54 8.26 1.60 
0.1 1.0 0.8 4.54 8.25 1.60 
0.2 1.0 0.6 4.54 8.22 1.60 
0.2 0.8 1.0 4.54 8.24 1.59 
0.8 0.8 0.6 4.54 8.26 1.59 
0.8 1.0 0.2 4.54 8.23 1.60 
0.1 0.8 1.0 4.54 8.23 1.59 
0.1 1.0 0.6 4.53 8.21 1.60 
0.8 0.6 0.8 4.53 8.23 1.58 
0.6 0.6 1.0 4.53 8.24 1.58 
1.0 0.6 0.6 4.53 8.23 1.58 
0.8 1.0 0.1 4.52 8.21 1.59 
1.0 0.8 0.2 4.52 8.21 1.59 
0.6 0.8 0.6 4.52 8.22 1.59 
0.2 0.8 0.8 4.52 8.20 1.59 
1.0 0.8 0.1 4.51 8.19 1.59 
0.6 0.6 0.8 4.51 8.20 1.58 
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LOADING ANALYSIS FOR LOWER TAMPA BAY 
FRACTION OF PREDICTED CHLOROPHYLL-A 
LOAD TO: CONCENTRATION (DO J) 
OTB HB MTB AVERAGE MAXIMUM MINIMUM 
0.1 0.8 0.8 4.51 8.18 1.59 
0.6 1.0 0.2 4.51 8.19 1.59 
0.2 0.6 1.0 4.51 8.18 1.58 
0.6 1.0 0.1 4.51 8.17 1.59 
0.8 0.6 0.6 4.51 8.19 1.58 
0.2 0.8 0.6 4.51 8.15 1.59 
0.1 0.6 1.0 4.51 8.16 1.58 
1.0 0.2 1.0 4.50 8.19 1.56 
0.8 0.8 0.2 4.50 8.16 1.59 
0.1 0.8 0.6 4.50 8.15 1.59 
0.2 1.0 0.2 4.50 8.13 1.59 
0.2 1.0 0.1 4.49 8.11 1.59 
0.2 0.6 0.8 4.49 8.13 1.57 
0.6 0.6 0.6 4.49 8.15 1.57 
0.1 1.0 0.2 4.49 8.12 1.59 
1.0 0.6 0.2 4.49 8.15 1.57 
0.8 0.8 0.1 4.49 8.14 1.58 
1.0 0.2 0.8 4.49 8.14 1.55 
0.1 0.6 0.8 4.49 8.13 1.57 
0.8 0.2 1.0 4.49 8.14 1.56 
1.0 0.1 1.0 4.49 8.15 1.55 
0.1 1.0 0.1 4.49 8.10 1.59 
0.6 0.8 0.2 4.49 8.13 1.58 
1.0 0.6 0.1 4.48 8.12 1.56 
0.6 0.8 0.1 4.48 8.10 1.58 
0.2 0.6 0.6 4.48 8.10 1.57 
0.8 0.6 0.2 4.47 8.10 1.56 
0.1 0.6 0.6 4.47 8.08 1.56 
0.2 0.8 0.2 4.47 8.07 1.57 
1.0 0.1 0.8 4.47 8.11 1.54 
0.6 0.2 1.0 4.47 8.10 1.55 
0.8 0.2 0.8 4.46 8.10 1.55 
0.2 0.8 0.1 4.46 8.05 1.57 
0.8 0.6 0.1 4.46 8.07 1.56 
0.8 0.1 1.0 4.46 8.10 1.54 
0.1 0.8 0.2 4.46 8.06 1.57 
1.0 0.2 0.6 4.46 8.10 1.55 
0.1 0.8 0.1 4.46 8.04 1.57 
0.6 0.6 0.2 4.46 8.06 1.56 
0.6 0.2 0.8 4.45 8.06 1.55 
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LOADING ANALYSIS FOR LOWER TAMPA BAY 
FRACTION OF PREDICTED CHLOROPHYLL-A 
LOAD TO CONC ENTRATION (DC::» 
OlB HB MTB AVERAGE MAXIMUM MINIMUM 
0.8 0.1 0.8 4.45 8.06 1.54 
0.2 0.2 1.0 4.45 8.05 1.55 
1.0 0.1 0.6 4.45 8.06 1.54 
0.6 0.1 1.0 4.45 8.07 1.54 
0.8 0.2 0.6 4.45 8.05 1.54 
0.6 0.6 0.1 4.45 8.05 1.56 
0.1 0.2 1.0 4.45 8.04 1.55 
0.2 0.6 0.2 4.44 8.01 1.56 
0.1 0.6 0.2 4.43 8.00 1.56 
0.2 0.2 0.8 4.43 8.01 1.54 
0.2 0.1 1.0 4.43 8.01 1.54 
0.6 0.1 0.8 4.43 8.03 1.54 
0.6 0.2 0.6 4.43 8.02 1.54 
0.8 0.1 0.6 4.43 8.02 1.54 
0.2 0.6 0.1 4.43 7.99 1.56 
0.1 0.2 0.8 4.43 7.99 1.54 
0.1 0.1 1.0 4.43 8.00 1.54 
1.0 0.2 0.2 4.43 8.01 1.54 
0.1 0.6 0.1 4.43 7.98 1.56 
1.0 0.2 0.1 4.42 7.98 1.54 
0.2 0.2 0.6 4.42 7.97 1.54 
0.6 0.1 0.6 4.42 7.98 1.54 
0.2 0.1 0.8 4.42 7.97 1.54 
0.1 0.1 0.8 4.41 7.96 1.54 
1.0 0.1 0.2 4.41 7.98 1.53 
0.8 0.2 0.2 4.41 7.97 1.54 
0.1 0.2 0.6 4.41 7.96 1.54 
0.8 0.2 0.1 4.41 7.95 1.54 
1.0 0.1 0.1 4.41 7.96 1.53 
0.2 0.1 0.6 4.41 7.93 1.53 
0.1 0.1 0.6 4.40 7.93 1.53 
0.6 0.2 0.2 4.40 7.93 1.54 
0.8 0.1 0.2 4.40 7.93 1.53 
0.8 0.1 0.1 4.39 7.91 1.53 
0.6 0.1 0.2 4.39 7.90 1.53 
0.6 0.2 0.1 4.39 7.92 1.53 
0.1 0.2 0.2 4.38 7.88 1.53 
0.2 0.2 0.2 4.38 7.89 1.53 
0.2 0.2 0.1 4.38 7.87 1.53 
0.6 0.1 0.1 4.38 7.88 1.52 
0.1 0.2 0.1 4.37 7.86 1.52 
0.1 0.1 0.2 4.37 7.85 1.52 
0.2 0.1 0.2 4.37 7.86 1.52 
0.1 0.1 0.1 4.36 7.83 1.51 
0.2 0.1 0.1 4.36 7.84 1.51 
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LOADING ANALYSIS FOR OLD TAMPA BAY 
FRACTION OF Predicted Total Nitrogen 
LOAD TO: Concentration (ppm) 
OTB HB MTB AVERAGE MAXIMUM MINIMUM 
1.0 1.0 1.0 0.72 1.45 0.39 
1.0 1.0 0.8 0.71 1.43 0.39 
1.0 0.8 1.0 0.71 1.42 0.39 
1.0 1.0 0.6 0.71 1.39 0.39 
1.0 0.8 0.8 0.70 1.38 0.39 
1.0 0.6 1.0 0.70 1.37 0.38 
1.0 0.8 0.6 0.69 1.36 0.38 
1.0 1.0 0.2 0.69 1.33 0.39 
1.0 0.6 0.8 0.69 1.35 0.38 
1.0 1.0 0.1 0.69 1.32 0.38 
1.0 0.6 0.6 0.68 1.32 0.38 
1.0 0.8 0.2 0.68 1.30 0.38 
0.8 1.0 1.0 0.68 1.28 0.37 
0.8 1.0 0.8 0.68 1.25 0.38 
1.0 0.8 0.1 0.68 1.28 0.38 
1.0 0.2 1.0 0.67 1.29 0.37 
0.8 0.8 1.0 0.67 1.24 0.38 
0.8 1.0 0.6 0.67 1.22 0.38 
1.0 0.6 0.2 0.67 1.26 0.38 
1.0 0.1 1.0 0.67 1.27 0.37 
1.0 0.2 0.8 0.66 1.26 0.37 
0.8 0.8 0.8 0.66 1.21 0.38 
1.0 0.6 0.1 0.66 1.24 0.37 
0.8 0.6 1.0 0.66 1.20 0.38 
1.0 0.1 0.8 0.66 1.24 0.37 
1.0 0.2 0.6 0.66 1.23 0.37 
0.8 0.8 0.6 0.66 1.18 0.38 
0.8 1.0 0.2 0.65 1.16 0.38 
1.0 0.1 0.6 0.65 1.21 0.37 
0.8 0.6 0.8 0.65 1.17 0.37 
0.8 1.0 0.1 0.65 1.14 0.38 
0.8 0.6 0.6 0.64 1.14 0.37 
1.0 0.2 0.2 0.64 1.18 0.37 
0.6 1.0 1.0 0.64 1.11 0.36 
0.8 0.8 0.2 0.64 1.12 0.38 
0.6 1.0 0.8 0.64 1.09 0.38 
1.0 0.2 0.1 0.64 1.17 0.36 
0.8 0.8 0.1 0.64 1.11 0.37 
1.0 0.1 0.2 0.64 1.16 0.36 
0.6 0.8 1.0 0.64 1.08 0.37 
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LOADING ANALYSIS FOR OLD TAMPA BAY 
FRACTION OF Predicted Total Nitrogen 
LOAD TO: Concentration (ppm) 
OTB HB MTB AVERAGE MAXIMUM MINIMUM 
0.6 1.0 0.6 0.64 1.06 0.38 
0.8 0.2 1.0 0.64 1.12 0.37 
1.0 0.1 0.1 0.63 1.15 0.36 
0.6 0.8 0.8 0.63 1.05 0.37 
0.8 0.6 0.2 0.63 1.08 0.37 
0.8 0.1 1.0 0.63 1.10 0.36 
0.8 0.2 0.8 0.63 1.09 0.36 
0.8 0.6 0.1 0.63 1.07 0.37 
0.6 0.6 1.0 0.63 1.04 0.37 
0.6 0.8 0.6 0.63 1.03 0.37 
0.6 1.0 0.2 0.62 1.01 0.37 
0.8 0.1 0.8 0.62 1.07 0.36 
0.8 0.2 0.6 0.62 1.06 0.36 
0.6 0.6 0.8 0.62 1.02 0.37 
0.6 1.0 0.1 0.62 1.00 0.37 
0.8 0.1 0.6 0.62 1.05 0.36 
0.6 0.6 0.6 0.61 0.99 0.37 
0.6 0.8 0.2 0.61 0.98 0.37 
0.6 0.8 0.1 0.61 0.97 0.37 
0.8 0.2 0.2 0.61 1.01 0.36 
0.6 0.2 1.0 0.61 0.98 0.36 
0.8 0.2 0.1 0.61 1.00 0.36 
0.8 0.1 0.2 0.60 1.00 0.36 
0.6 0.6 0.2 0.60 0.95 0.36 
0.2 1.0 1.0 0.60 0.93 0.35 
0.6 0.6 0.1 0.60 0.94 0.36 
0.2 1.0 0.8 0.60 0.91 0.37 
0.8 0.1 0.1 0.60 0.99 0.36 
0.6 0.2 0.8 0.60 0.96 0.36 
0.6 0.1 1.0 0.60 0.96 0.35 
0.2 0.8 1.0 0.60 0.91 0.36 
0.2 1.0 0.6 0.60 0.90 0.37 
0.6 0.1 0.8 0.60 0.94 0.36 
0.6 0.2 0.6 0.60 0.94 0.36 
0.1 1.0 0.8 0.59 0.89 0.36 
0.2 0.8 0.8 0.59 0.89 0.36 
0.6 0.1 0.6 0.59 0.92 0.35 
0.1 0.8 1.0 0.59 0.88 0.36 
0.1 1.0 0.6 0.59 0.87 0.36 
0.1 1.0 1.0 0.59 0.87 0.34 
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LOADING ANALYSIS FOR OLD TAMPA BAY 
FRACTION OF Predicted Total Nitrogen 
LOAD TO: Concentration (ppm) 
OTB HB MTB AVERAGE MAXIMUM MINIMUM 
0.2 0.6 1.0 0.59 0.88 0.36 
0.2 0.8 0.6 0.59 0.88 0.36 
0.2 1.0 0.2 0.59 0.87 0.36 
0.1 0.8 0.8 0.59 0.87 0.36 
0.6 0.2 0.2 0.59 0.90 0.35 
0.2 1.0 0.1 0.59 0.86 0.36 
0.2 0.6 0.8 0.58 0.87 0.36 
0.6 0.2 0.1 0.58 0.90 0.35 
0.1 0.6 1.0 0.58 0.86 0.35 
0.1 0.8 0.6 0.58 0.85 0.36 
0.6 0.1 0.2 0.58 0.89 0.35 
0.1 1.0 0.2 0.58 0.84 0.36 
0.2 0.6 0.6 0.58 0.86 0.36 
0.2 0.8 0.2 0.58 0.85 0.36 
0.6 0.1 0.1 0.58 0.88 0.35 
0.1 1.0 0.1 0.58 0.84 0.36 
0.1 0.6 0.8 0.58 0.85 0.35 
0.2 0.8 0.1 0.58 0.84 0.36 
0.1 0.6 0.6 0.57 0.83 0.35 
0.2 0.2 1.0 0.57 0.84 0.35 
0.1 0.8 0.2 0.57 0.83 0.36 
0.2 0.6 0.2 0.57 0.83 0.35 
0.1 0.8 0.1 0.57 0.82 0.35 
0.2 0.6 0.1 0.57 0.83 0.35 
0.2 0.2 0.8 0.57 0.83 0.35 
0.2 0.1 1.0 0.57 0.83 0.34 
0.1 0.2 1.0 0.57 0.82 0.35 
0.1 0.6 0.2 0.56 0.81 0.35 
0.2 0.1 0.8 0.56 0.82 0.34 
0.2 0.2 0.6 0.56 0.82 0.35 
0.1 0.6 0.1 0.56 0.81 0.35 
0.1 0.2 0.8 0.56 0.81 0.34 
0.1 0.1 1.0 0.56 0.81 0.34 
0.2 0.1 0.6 0.56 0.81 0.34 
0.1 0.1 0.8 0.56 0.80 0.34 
0.1 0.2 0.6 0.56 0.80 0.34 
0.2 0.2 0.2 0.56 0.80 0.34 
0.1 0.1 0.6 0.55 0.79 0.34 
0.2 0.2 0.1 0.55 0.79 0.34 
0.2 0.1 0.2 0.55 0.79 0.34 
0.2 0.1 0.1 0.55 0.79 0.34 
0.1 0.2 0.2 0.55 0.78 0.34 
0.1 0.2 0.1 0.55 0.78 0.34 
0.1 0.1 0.2 0.55 0.78 0.34 
0.1 0.1 0.1 0.54 D.n 0.34 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
LOADING ANALYSIS FOR HILLSBOROUGH BAY 
FRACTION OF Predicted Total Nitrogen 
LOADT o Concentration (oom) 
OTB HB MT8 AVERAGE MAXIMUM MINIMUM 
1.0 1.0 1.0 0.84 1.29 0.50 
1.0 1.0 0.8 0.83 1.28 0.49 
0.8 1.0 0.8 0.82 1.27 0.49 
1.0 1.0 0.6 0.82 1.26 0.49 
0.8 1.0 1.0 0.82 1.27 0.42 
0.6 1.0 0.8 0.82 1.25 0.49 
0.8 1.0 0.6 0.82 1.25 0.49 
0.6 1.0 1.0 0.82 1.27 0.42 
0.6 1.0 0.6 0.81 1.23 0.49 
0.2 1.0 0.8 0.81 1.24 0.49 
1.0 1.0 0.2 0.81 1.22 0.49 
0.1 1.0 0.8 0.81 1.24 0.49 
0.2 1.0 1.0 0.81 1.26 0.41 
1.0 0.8 1.0 0.81 1.24 0.48 
1.0 1.0 0.1 0.81 1.21 0.48 
0.1 1.0 1.0 0.80 1.25 0.41 
0.2 1.0 0.6 0.80 1.23 0.49 
0.8 1.0 0.2 0.80 1.21 0.49 
0.1 1.0 0.6 0.80 1.22 0.48 
0.8 0.8 1.0 0.80 1.22 0.47 
1.0 0.8 0.8 0.80 1.22 0.47 
0.8 1.0 0.1 0.80 1.20 0.48 
0.6 1.0 0.2 0.80 1.20 0.48 
0.6 0.8 1.0 0.79 1.21 0.47 
0.6 1.0 0.1 0.79 1.19 0.48 
0.8 0.8 0.8 0.79 1.20 0.47 
1.0 0.8 0.6 0.79 1.20 0.47 
0.2 1.0 0.2 0.79 1.19 0.48 
0.1 1.0 0.2 0.79 1.19 0.48 
0.6 0.8 0.8 0.79 1.20 0.47 
0.2 1.0 0.1 . 0.79 1.19 0.48 
0.2 0.8 1.0 0.79 1.20 0.47 
0.8 0.8 0.6 0.79 1.19 0.47 
0.1 1.0 0.1 0.78 1.18 0.48 
0.1 0.8 1.0 0.78 1.20 0.47 
0.6 0.8 0.6 0.78 1.18 0.47 
0.2 0.8 0.8 0.78 1.19 0.47 
1.0 0.8 0.2 0.78 1.16 0.47 
0.1 0.8 0.8 0.78 1.18 0.47 
1.0 0.6 1.0 0.77 1.17 0.46 
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LOADING ANALYSIS FOR HILLSBOROUGH BAY 
FRACTION OF Predicted Total Nitrogen 
LOAD TO: Concentration (ppm) 
OlB HB MlB AVERAGE MAXIMUM MINIMUM 
1.0 0.8 0.1 0.77 1.15 0.40 
0.2 0.8 0.6 0.77 1.17 047 
0.8 0.8 0.2 0.77 1.15 0.47 
01 0.8 0.6 0.77 1.17 0.40 
0.8 0.6 1.0 0.77 1.16 0.40 
1.0 0.6 0.8 0.77 1.15 0.40 
0.8 0.8 0.1 0.77 1.15 0.40 
0.6 0.8 0.2 0.77 1.15 0.40 
0.6 0.6 1.0 0.76 1.15 0.45 
0.6 0.8 0.1 076 1.14 0.40 
0.8 0.6 0.8 0.76 .1.14 0.45 
1.0 0.6 0.6 0.76 1.14 0.45 
0.2 0.8 0.2 0.76 1.14 0.40 
0.1 0.8 0.2 0.76 1.14 0.40 
0.2 0.8 0.1 0.75 1.13 0.40 
0.6 0.6 0.8 0.75 1.14 0.45 
0.2 0.6 1.0 0.75 1.15 0.45 
0.1 0.8 0.1 0.75 1.13 0.40 
0.8 0.6 0.6 0.75 1.13 0.45 
0.1 0.6 1.0 0.75 1.14 0.45 
0.6 0.6 0.6 0.75 1.12 0.45 
0.2 0.6 0.8 0.75 1.13 0.45 
1.0 0.6 0.2 0.75 1.10 0.45 
0.1 0.6 0.8 0.75 1.13 0.45 
1.0 0.6 0.1 0.74 1.09 0.45 
0.2 0.6 0.6 0.74 1.11 0.45 
0.8 0.6 0.2 0.74 1.10 0.45 
0.1 0.6 0.6 0.74 1.11 0.45 
0.8 0.6 0.1 0.74 1.09 0.44 
0.6 0.6 02 0.73 1.09 0.44 
0.6 0.6 0.1 0.73 1.08 0.44 
0.2 0.6 0.2 0.73 1.08 0.44 
0.1 0.6 0.2 0.73 1.08 0.44 
0.2 0.6 0.1 0.72 1.08 0.44 
0.1 0.6 0.1 0.72 1.08 0.44 
1.0 0.2 1.0 0.71 1.06 0.42 
0.8 0.2 1.0 0.70 1.05 0.42 
1.0 0.2 0.8 0.70 1.04 0.42 
0.6 0.2 1.0 0.70 1.05 0.42 
0.8 0.2 0.8 0.70 1.04 0.41 
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LOADING ANALYSIS FOR HILLSBOROUGH BAY 
FRACTION OF Predicted Total Nitrogen 
LOAD TO: Concentration (oom) 
OTB HB MTB AVERAGE MAXIMUM MINIMUM 
1.0 0.2 0.6 0.70 1.03 0.41 
1.0 0.1 10 0.69 1.03 0.41 
0.2 0.2 1.0 0.69 1.04 0.42 
0.1 0.2 10 0.69 1.04 0.41 
0.6 02 0.8 0.69 1.03 0.41 
0.8 0.2 0.6 0.69 1.02 0.41 
0.8 0.1 1.0 0.69 1.02 0.40 
1.0 0.1 0.8 0.69 1.01 0.41 
0.6 0.2 0.6 0.68 1.02 0.41 
0.2 0.2 0.8 0.68 1.03 0.41 
0.1 02 0.8 0.68 1.02 0.41 
1.0 0.2 02 0.68 1.00 0.41 
0.6 0.1 1.0 0.68 1.02 0.40 
0.8 0.1 0.8 0.68 1.01 0.40 
1.0 0.1 0.6 0.68 1.00 0.40 
1.0 0.2 0.1 0.68 0.99 0.41 
0.2 02 0.6 0.68 1.01 0.41 
0.1 0.2 0.6 0.68 1.01 0.41 
0.8 0.2 0.2 0.68 0.99 0.41 
0.6 0.1 0.8 0.68 1.00 0.40 
0.2 0.1 1.0 0.67 1.01 0.40 
0.8 0.1 0.6 0.67 0.99 0.40 
0.1 0.1 1.0 0.67 1.01 0.40 
0.8 02 0.1 0.67 0.99 0.40 
0.6 02 0.2 0.67 0.99 0.41 
0.6 0.1 0.6 0.67 0.99 0.40 
0.2 0.1 0.8 0.67 1.00 0.40 
0.6 02 0.1 0.67 0.98 0.40 
0.1 0.1 0.8 0.67 0.99 0.40 
1.0 0.1 02 0.67 0.97 0.40 
0.2 02 02 0.67 0.98 0.40 
0.1 02 02 0.66 0.98 0.40 
1.0 0.1 0.1 0.66 0.96 0.40 
0.2 0.1 0.6 0.66 0.98 0.40 
0.2 0.2 0.1 0.66 0.98 0.40 
0.1 0.1 0.6 0.66 0.98 0.40 
0.1 0.2 0.1 0.66 0.98 0.40 
0.8 0.1 02 0.66 0.97 0.40 
0.8 0.1 0.1 0.66 0.96 0.40 
0.6 0.1 0.2 0.66 0.96 0.40 
0.6 0.1 0.1 0.65 0.96 0.39 
0.2 0.1 0.2 0.65 0.95 0.39 
0.1 0.1 0.2 0.65 0.95 0.39 
0.2 0.1 0.1 0.65 0.95 0.39 
0.1 0.1 0.1 0.65 0.95 0.39 
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LOADING ANALYSIS FOR MIDDLE TAMPA BAY 
FRACTION OF Predicted Total Nitrogen 
LOAD TO: Concentration (oom) 
OTB HB MTB AVERAGE MAXIMUM MINIMUM 
1.0 1.0 1.0 0.58 0.84 0041 
1.0 1.0 0.8 0.57 0.83 0041 
1.0 0.8 1.0 0.57 0.82 0040 
0.8 1.0 1.0 0.57 0.82 0.37 
1.0 1.0 0.6 0.57 0.81 0.41 
0.8 1.0 0.8 0.57 0.81 0041 
1.0 0.8 0.8 0.56 0.80 0040 
0.6 1.0 1.0 0.56 0.80 0.37 
0.8 0.8 1.0 0.56 0.80 0040 
0.8 1.0 0.6 0.56 0.79 0041 
0.6 1.0 0.8 0.56 0.79 0040 
1.0 0.6 1.0 0.56 0.79 0.39 
1.0 0.8 0.6 0.56 0.79 0040 
0.8 0.8 0.8 0.55 0.78 0040 
1.0 1.0 0.2 0.55 0.78 0040 
0.6 1.0 0.6 0.55 0.78 0040 
0.6 0.8 1.0 0.55 0.78 0040 
0.2 1.0 1.0 0.55 0.78 0.37 
0.2 1.0 0.8 0.55 0.77 0040 
1.0 1.0 0.1 0.55 0.77 0040 
0.1 1.0 1.0 0.55 0.77 0.36 
0.1 1.0 0.8 0.55 0.76 0040 
1.0 0.6 0.8 0.55 0.78 0040 
0.6 0.8 0.8 0.55 0.77 0040 
0.8 0.6 1.0 0.55 0.77 0.39 
0.8 0.8 0.6 0.55 0.77 0040 
0.8 1.0 0.2 0.55 0.76 0040 
0.2 0.8 1.0 0.55 0.76 0.39 
0.2 1.0 0.6 0.55 0.75 0040 
0.1 0.8 1.0 0.54 0.75 . 0.39 
0.1 1.0 0.6 0.54 0.75 0040 
0.8 1.0 0.1 0.54 0.75 0040 
1.0 0.6 0.6 0.54 0.76 0.39 
0.8 0.6 0.8 0.54 0.76 0.39 
0.6 0.6 1.0 0.54 0.75 0.39 
1.0 0.8 0.2 0.54 0.75 0040 
0.6 0.8 0.6 0.54 0.75 0040 
0.6 1.0 0.2 0.54 0.74 0040 
0.2 0.8 0.8 0.54 0.74 0.39 
0.1 0.8 0.8 0.54 0.74 0.39 
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LOADING ANALYSIS FOR MIDDLE TAMPA BAY 
FRACTION OF Predicted Total Nitrogen 
o TO Co LAD ncentration (ppm) 
OTB HB MTB AVERAGE MAXIMUM MINIMUM 
1.0 0.8 0.1 0.54 0.75 0.39 
0.6 1.0 0.1 0.54 0.74 0.40 
0.6 0.6 0.8 0.54 0.74 0.39 
0.8 0.6 0.6 0.54 0.74 0.39 
0.8 0.8 0.2 0.54 0.73 0.39 
0.2 0.8 0.6 . 0.54 0.73 0.39 
0.2 0.6 1.0 0.53 0.73 0.39 
0.2 1.0 0.2 0.53 0.72 0.40 
0.1 0.8 0.6 0.53 0.72 0.39 
0.1 1.0 0.2 0.53 0.72 0.40 
0.1 0.6 1.0 0.53 0.73 0.39 
0.8 0.8 0.1 0.53 0.73 0.39 
0.2 1.0 0.1 0.53 0.72 0.39 
1.0 0.2 1.0 0.53 0.74 0.39 
0.6 0.6 0.6 0.53 0.72 0.39 
0.1 1.0 0.1 0.53 0.71 0.39 
1.0 0.6 0.2 0.53 0.73 0.39 
0.6 0.8 0.2 0.53 0.72 0.39 
0.2 0.6 0.8 0.53 0.72 0.39 
0.1 0.6 0.8 0.53 0.71 0.39 
1.0 0.6 0.1 0.53 0.72 0.39 
0.6 0.8 0.1 0.53 ·0.71 0.39 
1.0 0.2 0.8 0.52 0.72 0.38 
0.8 0.2 1.0 0.52 0.72 0.38 
1.0 0.1 1.0 0.52 0.72 0.37 
0.8 0.6 0.2 0:52 0.71 0.39 
0.2 0.6 0.6 0.52 0.70 0.38 
0.2 0.8 0.2 0.52 0.70 0.39 
0.1 0.6 0.6 0.52 0.70 0.38 
0.1 0.8 0.2 0.52 0.69 0.39 
0.2 0.8 0.1 0.52 0.69 0.39 
0.8 0.6 0.1 0.52 0.70 0.38 
0.6 0.2 1.0 0.52 0.70 0.38 
0.1 0.8 0.1 0.52 0.69 0.39 
0.6 0.6 0.2 0.52 0.69 0.39 
1.0 0.1 0.8 0.52 0.71 0.38 
1.0 0.2 0.6 0.52 0.71 0.38 
0.8 0.2 0.8 0.52 0.70 0.38 
0.8 0.1 1.0 0.52 0.70 0.37 
0.6 0.6 0.1 0.52 0.69 0.38 
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LOADING ANALYSIS FOR MIDDLE TAMPA BAY 
FRACTION OF Predicted Total Nitrogen 
LOAD TO: Concentration (ppm) 
om HB Mm AVERAGE MAXIMUM MINIMUM 
0.2 0.2 1.0 0.51 0.68 0.38 
0.6 0.2 0.8 0.51 0.69 0.38 
1.0 0.1 0.6 0.51 0.69 0.37 
0.6 0.1 1.0 0.51 0.69 0.37 
0.2 0.6 0.2 0.51 0.67 0.38 
0.8 0.1 0.8 0.51 0.69 0.37 
0.8 0.2 0.6 0.51 0.69 0.38 
0.1 0.2 1.0 0.51 0.68 0.38 
0.1 0.6 0.2 0.51 0.67 0.38 
0.2 0.6 0.1 0.51 0.67 0.38 
0.1 0.6 0.1 0.51 0.66 0.38 
0.6 0.1 0.8 0.51 0.67 0.37 
0.6 0.2 0.6 0.51 0.67 0.37 
1.0 0.2 0.2 0.51 0.67 0.37 
0.2 0.2 0.8 0.51 0.67 0.37 
0.8 0.1 0.6 0.51 0.67 0.37 
0.2 0.1 1.0 0.51 0.67 0.37 
0.1 0.2 0.8 0.51 0.66 0.37 
0.1 0.1 1.0 0.50 0.67 0.36 
1.0 0.2 0.1 0.50 0.67 0.37 
0.6 0.1 0.6 0.50 0.66 0.37 
0.2 0.1 0.8 0.50 0.66 0.37 
0.2 0.2 0.6 0.50 0.65 0.37 
1.0 0.1 0.2 0.50 0.66 0.37 
0.8 0.2 0.2 0.50 0.66 0.37 
0.1 0.1 0.8 0.50 0.65 0.37 
0.1 0.2 0.6 0.50 0.65 0.37 
1.0 0.1 0.1 0.50 0.66 0.37 
0.8 0.2 0.1 0.50 0.65 0.37 
0.6 0.2 0.2 0.50 0.65 0.37 
0.2 0.1 0.6 0.50 0.64 0.37 
0.8 0.1 0.2 0.49 0.65 0.37 
0.1 0.1 0.6 0.49 0.64 0.37 
0.6 0.2 0.1 0.49 0.64 0.37 
0.8 0.1 0.1 0.49 0.64 0.37 
0.6 0.1 0.2 0.49 0.63 0.37 
0.2 0.2 0.2 0.49 0.63 0.37 
0.1 0.2 0.2 0.49 0.63 0.37 
0.6 0.1 0.1 0.49 0.63 0.36 
0.2 0.2 0.1 0.49 0.62 0.36 
0.1 0.2 0.1 0.49 0.62 0.36 
0.2 0.1 0.2 0.48 0.62 0.36 
0.1 0.1 0.2 0.48 0.62 0.36 
0.2 0.1 0.1 0.48 0.61 0.36 
0.1 0.1 0.1 0.48 0.61 0.36 
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LOADING ANALYSIS FOR LOWER TAMPA BAY 
FRACTION OF Predicted Total Nitrogen 
LOAD TO: Concentration (oom) 
OTB HB MTB AVERAGE MAXIMUM MINIMUM 
1.0 1.0 1.0 0.58 0.68 0.47 
1.0 1.0 0.8 0.57 0.68 0.47 
1.0 0.8 1.0 0.57 0.68 0.47 
0.8 1.0 1.0 0.57 0.68 0.47 
0.8 1.0 0.8 0.57 0.68 0.47 
1.0 1.0 0.6 0.57 0.68 0.47 
1.0 0.8 0.8 0.57 0.68 0.47 
0.6 1.0 1.0 0.57 0.68 0.47 
0.8 1 :0 0.6 0.57 0.67 0.47 
0.6 1.0 0.8 0.57 0.67 0.47 
0.8 0.8 1.0 0.57 0.67 0.47 
0.8 0.8 0.8 0.57 0.67 0.47 
1.0 0.8 0.6 0.57 0.67 0.47 
1.0 0.6 1.0 0.57 0.67 0.47 
0.2 1.0 0.8 0.57 0.67 0.47 
1.0 1.0 0.2 0.57 0.67 0.47 
0.6 1.0 0.6 0.57 0.67 0.47 
0.6 0.8 1.0 0.57 0.67 0.47 
0.2 1.0 1.0 0.57 0.67 0.47 
1.0 0.6 0.8 0.57 0.67 0.47 
1.0 1.0 0.1 0.57 0.67 0.47 
0.1 1.0 1.0 0.57 0.67 0.47 
0.8 0.8 0.6 0.57 0.67 0.47 
0.8 0.6 1.0 0.57 0.67 0.47 
0.6 0.8 0.8 0.57 0.67 0.47 
0.1 1.0 0.8 0.57 0.67 0.47 
0.8 1.0 0.2 0.57 0.67 0.47 
0.2 0.8 1.0 0.57 0.67 0.47 
0.1 0.8 1.0 0.57 0.67 0.47 
0.2 1.0 0.6 0.57 0.66 0.47 
0.8 0.6 0.8 0.57 0.67 0.47 
0.6 1.0 0.2 0.57 0.66 0.47 
0.6 0.6 1.0 0.57 0.67 0.47 
0.6 0.8 0.6 0.57 0.66 0.47 
0.8 1.0 0.1 0.57 0.66 0.47 
0.1 1.0 0.6 0.57 0.66 0.47 
1.0 0.8 0.2 0.57 0.66 0.47 
1.0 0.6 0.6 0.57 0.67 0.47 
0.1 0.8 0.8 0.57 0.66 0.47 
0.2 0.8 0.8 0.57 0.66 0.47 
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LOADING ANALYSIS FOR LOWER TAMPA BAY 
FRACTION OF Predicted Total Nitrogen 
LOAD TO: Concentration (oom) 
OlB HB MTB AVERAGE MAXIMUM MINIMUM 
0.6 1.0 0.1 0.57 0.66 0.47 
1.0 0.8 0.1 0.57 0.66 0.47 
0.6 0.6 0.8 0.57 0.66 0.47 
0.8 0.8 0.2 0.57 0.66 0.47 
0.2 0.8 0.6 0.57 0.66 0.47 
0.8 0.6 0.6 0.57 0.66 0.47 
0.2 0.6 1.0 0.57 0.66 0.47 
1.0 0.2 1.0 0.57 0.66 0.47 
0.1 1.0 0.2 0.56 0.66 Jl..47 
0.2 1.0 0.2 0.56 0.66 0.47 
0.6 0.6 0.6 0.56 0.66 0.47 
0.1 0.6 1.0 0.56 0.66 0.47 
0.1 0.8 0.6 0.56 0.66 0.47 
0.8 0.8 0.1 0.56 0.66 0.47 
1.0 0.6 0.2 0.56 0.66 0.47 
1.0 0.6 0.1 0.56 0.66 0.47 
0.1 0.6 0.8 0.56 0.66 0.47 
0.1 1.0 0.1 0.56 0.66 0.47 
1.0 0.2 0.8 0.56 0.66 0.47 
0.2 1.0 0.1 0.56 0.66 0.47 
0.8 0.2 1.0 0.56 0.66 0.46 
0.2 0.6 0.8 0.56 0.66 0.47 
0.6 0.8 0.2 0.56 0.66 0.47 
0.6 0.8 0.1 0.56 0.66 0.47 
0.2 0.6 0.6 0.56 0.65 0.46 
1.0 0.1 1.0 0.56 0.66 0.46 
0.8 0.6 0.2 0.56 0.66 0.47 
1.0 0.1 0.8 0.56 0.66 0.46 
0.1 0.8 0.2 0.56 0.65 0.46 
0.2 0.8 0.2 0.56 0.65 0.47 
06 0.' 1.0 0.56 0.66 0.46 
0.1 0.6 0.6 0.56 0.65 0.46 
0.8 0.2 0.8 0.56 0.65 0.46 
0.8 0.6 0.1 0.56 0.65 0.47 
1.0 0.2 0.6 0.56 0.65 0.46 
0.8 0.1 1.0 0.56 0.66 0.46 
0.1 0.8 0.1 0.56 065 046 
0.6 0.6 0.2 0.56 0.65 0.46 
0.2 0.8 0.1 0.56 0.65 0.46 
1.0 0.1 0.6 0.56 0.65 0.46 
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LOADING ANALYSIS FOR LOWER TAMPA BAY 
FRACTION OF Predicted Total N~rogen 
LOAD TO· Concentration (oom) 
OTB HB MTB AVERAGE MAXIMUM MINIMUM 
0.2 0.2 1.0 0.56 0.65 0.46 
0.8 02 0.6 0.56 0.65 0.46 
0.8 0.1 0.8 0.56 0.65 0.46 
0.6 0.6 0.1 0.56 0.65 0.48 
0.6 0.1 1.0 0.56 0.65 0.46 
0.6 0.2 0.8 0.56 0.65 0.46 
0.1 0.2 1.0 0.56 0.65 0.46 
0.1 0.6 0.2 0.56 0.65 0.46 
0.2 0.6 0.2 0.56 0.65 0.46 
0.6 0.1 0.8 0.56 0.65 0.46 
1.0 0.2 0.2 0.56 0.65 0.46 
0.8 0.1 0.6 0.56 0.65 0.46 
0.6 0.2 0.6 0.56 0.65 0.46 
0.2 0.6 0.1 0.56 0.65 0.46 
0.1 0.2 0.8 0.56 0.65 0.46 
0.1 0.6 0.1 0.56 0.65 0.46 
0.2 0.2 0.8 0.56 0.65 0.46 
0.2 0.1 1.0 0.56 0.65 0.46 
1.0 0.2 0.1 0.56 0.65 0.46 
0.6 0.1 0.6 0.56 0.65 0.46 
1.0 0.1 0.2 0.56 0.65 0.46 
0.1 0.1 1.0 0.56 0.65 0.46 
0.2 0.1 0.8 0.56 0.65 0.46 
0.1 0.1 0.8 0.56 0.65 0.46 
0.8 0.2 0.2 0.56 0.65 0.46 
1.0 0.1 0.1 056 0.65 0.46 
0.2 0.2 0.6 0.56 0.65 0.46 
0.1 0.2 0.6 0.56 0.65 0.46 
0.8 0.2 0.1 0.56 0.65 0.46 
0.8 0.1 0.2 0.56 0.65 0.46 
0.1 0.1 0.6 0.56 0.65 0.46 
0.2 0.1 06 0.56 0.65 0.46 
0.6 0.2 0.2 0.56 0.65 0.46 
0.8 0.1 0.1 0.56 0.65 0.46 
0.6 0.2 0.1 0.56 0.65 0.46 
0.1 0.2 0.2 0.56 0.65 0.46 
0.2 0.2 0.2 0.56 0.65 0.46 
0.6 0.1 0.1 0.56 0.65 0.46 
0.6 0.1 0.2 0.56 0.65 0.46 
0.2 0.2 0.1 0.56 0.65 0.46 
0.2 0.1 0.2 0.56 0.65 0.46 
0.1 0.2 0.1 0.56 0.65 0.46 
0.1 0.1 0.2 0.56 0.65 0.46 
0.2 0.1 0.1 0.56 0.65 0.46 
0.1 0.1 0.1 0.55 0.65 0.46 
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LOADING ANALYSIS FOR OLD TAMPA BAY 
FRACTION OF Predicted Total Phosphorus 
LOAD TO: Concentration (oom) 
OTB HB MTB AVERAGE MAXIMUM MINIMUM 
1.0 1.0 1.0 0.32 0.47 0.19 
1.0 1.0 0.8 0.32 0.46 0.19 
0.8 1.0 0.8 0.32 0.46 0.18 
1.0 1.0 0.6 0.32 0.46 0.19 
0.6 1.0 0.8 0.32 0.45 0.18 
0.8 1.0 0.6 0.32 0.45 0.18 
0.6 1.0 0.6 0.31 0.45 0.18 
1.0 1.0 0.2 0.31 0.45 0.18 
0.8 1.0 0.2 0.31 0.45 0.18 
1.0 1.0 0.1 0.31 0.45 0.18 
0.8 1.0 0.1 0.31 0.45 0.17 
1.0 0.8 1.0 0.31 0.45 0.18 
0.6 1.0 0.2 0.31 0.44 0.17 
0.8 0.8 1.0 0.31 0.45 0.17 
0.6 1.0 0.1 0.31 0.44 0.17 
1.0 0.8 0.8 0.31 0.45 0.17 
0.6 0.8 1.0 0.31 0.44 0.17 
0.2 1.0 0.8 0.31 0.44 0.17 
0.8 0.8 0.8 0.31 0.44 0.17 
1.0 0.8 0.6 0.30 0.45 0.17 
0.6 0.8 0.8 0.30 0.44 0.17 
0.8 0.8 0.6 0.30 0.44 0.17 
0.2 1.0 0.6 0.30 0.44 0.16 
0.1 1.0 0.8 0.30 0.44 0.16 
0.8 1.0 1.0 0.30 0.45 0.15 
0.6 0.8 0.6 0.30 0.44 0.16 
1.0 0.8 0.2 0.30 0.44 0.17 
0.8 0.8 0.2 0.30 0.43 0.16 
0.6 1.0 1.0 0.30 0.45 0.14 
0.1 1.0 0.6 0.30 0.43 0.16 
1.0 0.8 0.1 0.30 0.44 0.16 
0.8 0.8 0.1 0.30 0.43 0.16 
0.2 1.0 0.2 0.30 0.43 0.16 
1.0 0.6 1.0 0.30 0.44 0.16 
0.6 0.8 0.2 0.30 0.43 0.16 
0.8 0.6 1.0 0.30 0.43 0.16 
0.2 1.0 0.1 0.29 0.43 0.16 
0.2 0.8 1.0 0.29 0.43 0.16 
0.6 0.8 0.1 0.29 0.43 0.15 
0.1 1.0 0.2 0.29 0.43 0.16 
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LOADING ANALYSIS FOR OLD TAMPA BAY 
FRACTION OF Predicted Total Phosphorus 
LOAD TO: Concentration (com) 
OTB HB MTB AVERAGE MAXIMUM MINIMUM 
1.0 0.6 0.8 0.29 0.44 0.16 
0.6 0.6 1.0 0.29 0.43 0.15 
0.8 0.6 0.8 0.29 0.43 0.16 
0.2 0.8 0.8 0.29 0.43 0.15 
0.1 0.8 1.0 0.29 0.43 0.15 
0.1 1.0 0.1 0.29 0.42 0.15 
1.0 0.6 0.6 0.29 0.43 0.16 
0.6 0.6 0.8 0.29 0.43 0.15 
0.8 0.6 0.6 0.29 0.43 0.15 
0.2 1.0 1.0 0.29 0.44 0.13 
0.2 0.8 0.6 0.29 0.42 0.15 
0.1 0.8 0.8 0.29 0.42 0.15 
0.6 0.6 0.6 0.29 0.42 0.15 
1.0 0.6 0.2 0.29 0.43 0.15 
0.8 0.6 0.2 0.29 0.42 0.15 
0.1 0.8 0.6 0.28 0.42 0.15 
1.0 0.6 0.1 0.28 0.42 0.15 
0.1 1.0 1.0 0.28 0.44 0.12 
0.8 0.6 0.1 0.28 0.42 0.15 
0.2 0.8 0.2 0.28 0.42 0.15 
0.6 0.6 0.2 0.28 0.42 0.14 
0.2 0.8 0.1 0.28 0.41 0.14 
0.2 0.6 1.0 0.28 0.42 0.14 
0.6 0.6 0.1 0.28 0.42 0.14 
0.1 0.8 0.2 0.28 0.41 0.14 
0.2 0.6 0.8 0.28 0.41 0.14 
0.1 0.6 1.0 0.28 0.41 0.14 
0.1 0.8 0.1 0.28 0.41 0.14 
0.2 0.6 0.6 0.27 0.41 0.14 
0.1 0.6 0.8 0.27 0.41 0.13 
1.0 0.2 1.0 0.27 0.41 0.14 
0.8 0.2 1.0 0.27 0.41 0.14 
0.1 0.6 0.6 0.27 0.41 0.13 
0.6 0.2 1.0 0.27 0.40 0.13 
0.2 0.6 0.2 0.27 0.40 0.13 
1.0 0.2 0.8 0.27 0.41 0.13 
0.2 0.6 0.1 0.27 0.40 0.13 
0.8 0.2 0.8 0.27 0.40 0.13 
0.1 0.6 0.2 0.26 0.40 0.13 
1.0 0.2 0.6 0.26 0.41 0.13 
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LOADING ANALYSIS FOR OLD TAMPA BAY 
FRACTION OF Predicted Total Phosphorus 
LOAD TO: Concentration (ppm). 
OTB HB MTB AVERAGE MAXIMUM MINIMUM 
0.8 0.2 0.6 0.26 0.40 0.12 
0.6 0.2 0.8 0.26 0.40 0.12 
0.1 0.6 0.1 0.26 0.40 0.12 
1.0 0.1 1.0 0.26 0.41 0.13 
1.0 0.1 0.8 0.26 0.40 0.12 
1.0 0.2 0.2 0.26 0.40 0.12 
0.8 0.1 1.0 0.26 0.40 0.12 
0.6 0.2 0.6 0.26 0.40 0.12 
0.8 0.1 0.8 0.26 0.40 0.12 
1.0 0.2 0.1 0.26 0.40 0.12 
0.8 0.2 0.2 0.26 0.40 0.12 
1.0 0.1 0.6 0.26 0.40 0.12 
0.8 0.2 0.1 0.26 0.39 0.12 
0.8 0.1 0.6 0.26 0.40 0.12 
0.6 0.1 1.0 0.26 0.40 0.11 
0.2 0.2 1.0 0.26 0.39 0.12 
0.6 0.1 0.8 0.25 0.40· 0.11 
0.6 0.2 0.2 0.25 0.39 0.12 
1.0 0.1 0.2 0.25 0.39 0.12 
0.6 0.1 0.6 0.25 0.39 0.11 
0.8 0.1 0.2 0.25 0.39 0.11 
0.1 0.2 1.0 0.25 0.39 0.12 
0.6 0.2 0.1 0.25 0.39 0.11 
1.0 0.1 0.1 0.25 0.39 0.11 
0.8 0.1 0.1 0.25 0.39 0.11 
0.2 0.2 0.8 0.25 0.39 0.11 
0.6 0.1 0.2 0.25 0.39 0.11 
0.2 0.2 0.6 0.24 0.38 0.11 
0.1 0.2 0.8 0.24 0.38 0.11 
0.6 0.1 0.1 0.24 0.38 0.10 
0.2 0.1 1.0 0.24 0.38 0.10 
0.1 0.2 0.6 0.24 0.38 0.10 
0.2 0.1 0.8 0.24 0.38 0.10 
0.2 0.2 0.2 0.24 0.38 0.10 
0.1 0.1 1.0 0.24 0.38 0.10 
0.2 0.1 0.6 0.24 0.38 0.10 
0.1 0.1 0.8 0.24 0.38 0.10 
0.2 0.2 0.1 0.24 0.38 0.10 
0.1 0.2 0.2 0.23 0.37 0.10 
0.1 0.1 0.6 0.23 0.37 0.09 
0.1 0.2 0.1 0.23 0.37 0.09 
0.2 0.1 0.2 0.23 0.37 0.09 
0.2 0.1 0.1 0.23 0.37 0.09 
0.1 0.1 0.2 0.23 0.37 0.09 
0.1 0.1 0.1 0.22 0.36 0.09 
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LOADING ANALYSIS FOR HILLSBOROUGH BAY 
FRACTION OF Predicted Total Phosphorus 
LOAD TO: Concentration (oom) 
OTE HB MTB AVERAGE MAXIMUM MINIMUM 
1.0 1.0 1.0 0.45 0.67 0.25 
0.8 1.0 0.8 0.45 0.67 0.25 
0.6 1.0 0.8 0.45 0.66 0.25 
1.0 1.0 0.8 0.45 0.67 0.25 
0.2 1.0 0.8 0.44 0.66 0.25 
0.6 1.0 0.6 0.44 0.66 0.25 
0.8 1.0 0.6 0.44 0.66 0.25 
1.0 1.0 0.6 0.44 0.66 0.24 
0.1 1.0 0.8 0.44 0.66 0.25 
0.2 1.0 0.6 0.44 0.65 0.24 
0.1 1.0 0.6 0.44 0.65 0.24 
0.8 1.0 0.2 0.44 0.65 0.24 
0.6 1.0 0.2 0.44 0.65 0.24 
1.0 1.0 0.2 0.44 0.65 0.24 
0.8 1.0 0.1 0.43 0.65 0.24 
0.6 1.0 0.1 0.43 0.65 0.24 
1.0 1.0 0.1 0.43 0.65 0.24 
0.2 1.0 0.2 0.43 0.64 0.24 
0.1 1.0 0.2 0.43 0.64 0.24 
0.2 1.0 0.1 0.43 0.64 0.24 
0.6 1.0 1.0 0.43 0.67 0.18 
0.8 1.0 1.0 0.43 0.67 0.18 
0.1 1.0 0.1 0.43 0.64 0.23 
0.2 1.0 1.0 0.43 0.66 0.18 
0.1 1.0 1.0 0.43 0.66 0.18 
0.6 0.8 1.0 0.42 0.64 0.23 
0.8 0.8 1.0 0.42 0.64 0.23 
1.0 0.8 1.0 0.42 0.64 0.23 
0.2 0.8 1.0 0.42 0.63 0.22 
0.8 0.8 0.8 0.42 0.64 0.22 
0.6 0.8 0.8 0.42 0.63 0.22 
0.1 0.8 1.0 0.42 0.63 0.22 
1.0 0.8 0.8 0.42 0.64 0.22 
0.2 0.8 0.8 0.41 0.63 0.22 
0.6 0.8 0.6 0.41 0.63 0.22 
0.8 0.8 0.6 0.41 0.63 0.22 
0.1 0.8 0.8 0.41 0.63 0.22 
1.0 0.8 0.6 0.41 0.63 0.22 
0.2 0.8 0.6 0.41 0.62 0.22 
0.1 0.8 0.6 0.41 0.62 0.21 
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LOADING ANALYSIS FOR HILLSBOROUGH BAY 
FRACTION OF Predicted Total Phosphorus 
LOAD TO: Concentration (oom) 
OTB HB MTB AVERAGE MAXIMUM MINIMUM 
0.8 0.8 0.2 0.41 0.62 0.21 
1.0 0.8 0.2 0.41 0.62 0.21 
0.6 0.8 0.2 0.41 0.62 0.21 
0.8 08 0.1 0.41 0.6? 0.21 
0.6 0.8 0.1 0.41 0.62 021 
1.0 0.8 0.1 0.40 0.62 0.21 
0.2 0.8 02 0.40 0.61 021 
0.1 0.8 0.2 0.40 0.61 0.21 
0.2 0.8 0.1 0.40 0.61 0.21 
0.1 0.8 0.1 0.40 0.61 021 
0.8 0.6 1.0 0.39 0.61 0.20 
0.6 0.6 1.0 0.39 0.61 0.20 
1.0 0.6 1.0 0.39 0.61 0.20 
0.2 0.6 1.0 0.39 0.60 020 
0.8 0.6 0.8 0.39 0.61 0.19 
0.6 0.6 0.8 0.39 0.60 0.19 
0.1 0.6 1.0 0.39 0.60 0.19 
1.0 0.6 0.8 0.39 0.61 0.19 
0.8 0.6 0.6 0.39 0.60 0.19 
0.6 0.6 0.6 0.38 0.60 0.19 
0.2 0.6 0.8 0.38 0.60 0.19 
1.0 0.6 0.6 0.38 0.60 0.19 
0.1 0.6 0.8 0.38 0.60 0.19 
0.2 0.6 0.6 0.38 0.59 0.19 
0.1 0.6 0.6 0.38 0.59 0.19 
0.6 0.6 0.2 0.38 0.59 0.19 
0.8 0.6 0.2 0.38 0.59 0.19 
1.0 0.6 0.2 0.38 0.59 0.19 
0.8 0.6 0.1 0.38 0.59 0.18 
1.0 0.6 0.1 0.38 0.59 0.18 
0.6 0.6 0.1 0.38 0.59 0.18 
0.2 0.6 0.2 0.37 0.58 0.18 
0.1 0.6 0.2 0.37 0.58 0.18 
0.2 0.6 0.1 0.37 0.58 0.18 
0.1 0.6 0.1 0.37 0.58 0.18 
0.8 0.2 1.0 0.34 0.55 0.15 
0.6 0.2 1.0 0.34 0.55 0.15 
1.0 0.2 1.0 0.34 0.55 0.15 
0.2 0.2 1.0 0.33 0.54 015 
0.1 0.2 1.0 0.33 0.54 0.15 
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LOADING ANALYSIS FOR HILLSBOROUGH BAY 
FRACTION OF Predicted Total Phosphorus 
LOAD TO: Concentration (ppm) 
OlB HB MTB AVERAGE MAXIMUM MINIMUM 
0.8 0.2 0.8 0.33 0.55 0.14 
0.6 02 0.8 0.33 0.54 0.14 
1.0 0.2 0.8 0.33 0.55 0.14 
0.8 0.2 0.6 0.33 0.54 0.14 
1.0 0.2 0.6 0.33 0.54 0.14 
0.6 0.2 0.6 0.33 0.54 0.14 
0.2 0.2 0.8 0.33 0.54 0.14 
0.1 0.2 0.8 0.33 0.54 013 
0.2 02 0.6 0.32 0.53 0.13 
0.1 0.2 06 0.32 0.53 0.13 
1.0 0.2 0.2 0.32 0.53 0.13 
0.8 0.2 02 0.32 0.53 0.13 
0.8 0.1 1.0 0.32 0.54 0.13 
0.6 02 02 0.32 0.53 0.13 
1.0 0.1 1.0 0.32 0.54 0.12 
0.6 0.1 1.0 0.32 0.53 0.12 
1.0 02 0.1 0.32 0.53 0.13 
0.8 02 0.1 0.32 0.53 0.13 
0.6 0.2 0.1 0.32 0.53 0.13 
0.8 0.1 0.8 0.32 0.53 0.13 
1.0 0.1 0.8 0.32 0.53 0.12 
0.6 0.1 0.8 0.32 0.53 0.12 
0.2 0.2 0.2 0.32 0.52 0.13 
0.1 02 0.2 0.31 0.52 0.12 
0.2 0.1 1.0 0.31 0.53 0.12 
1.0 0.1 0.6 0.31 0.53 0.12 
0.6 0.1 0.6 0.31 0.52 0.12 
0.8 0.1 0.6 0.31 0.53 0.12 
0.1 0.1 1.0 0.31 0.53 0.12 
0.2 02 0.1 0.31 0.52 0.12 
0.2 0.1 0.8 0.31 0.52 0.12 
0.1 0.2 0.1 0.31 0.52 0.12 
0.1 0.1 0.8 0.31 0.52 0.12 
0.2 0.1 0.6 0.31 0.52 0.12 
0.8 0.1 0.2 0.31 052 0.12 
0.1 0.1 0.6 0.31 0.52 0.12 
10 0.1 0.2 0.31 0.52 0.12 
0.6 0.1 0.2 0.30 0.51 0.12 
1.0 0.1 0.1 0.30 0.52 0.11 
0.8 0.1 0.1 0.30 0.51 0.11 
0.6 0.1 01 0.30 0.51 0.11 
0.2 0.1 0.2 0.30 0.51 0.11 
0.1 0.1 0.2 0.30 0.51 0.11 
0.2 0.1 0.1 0.30 0.51 0.11 
0.1 0.1 0.1 0.30 0.51 0.11 
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LOADING ANALYSIS FOR MIDDLE TAMPA BAY 
FRACTION OF Predicted Total Phosphorus 
LOAD TO: Concentration (oom) 
OTB HB MTB AVERAGE MAXIMUM MINIMUM 
1.0 1.0 1.0 0.29 0.44 0.16 
0.6 1.0 0.8 0.29 0.43 0.16 
0.8 1.0 0.8 0.29 0.43 0.16 
1.0 1.0 0.8 0.29 0.43 0.16 
0.2 1.0 0.8 0.29 0.43 0.15 
0.6 1.0 0.6 0.29 0.43 0.15 
0.8 1.0 0.6 0.29 0.43 0.16 
0.1 1.0 0.8 0.29 0.43 0.15 
1.0 1.0 0.6 0.29 0.43 0.16 
0.2 1.0 0.6 0.28 0.42 0.15 
0.1 1.0 0.6 0.28 0.42 0.15 
0.6 1.0 0.2 0.28 0.42 0.15 
0.8 1.0 0.2 0.28 0.42 0.15 
1.0 1.0 0.2 0.28 0.42 0.15 
0.6 0.8 1.0 0.28 0.42 0.15 
0.8 0.8 1.0 0.28 0.42 0.15 
0.8 1.0 0.1 0.28 0.42 0.15 
1.0 0.8 1.0 0.28 0.42 0.15 
0.6 1.0 0.1 0.28 0.42 0.15 
1.0 1.0 0.1 0.28 0.42 0.15 
0.6 1.0 1.0 0.28 0.43 0.12 
0.2 1.0 0.2 0.28 0.42 0.15 
0.8 1.0 1.0 0.28 0.44 0.12 
0.1 1.0 0.2 0.28 0.41 0.14 
0.2 0.8 1.0 0.28 0.42 0.14 
0.6 0.8 0.8 0.28 0.42 0.14 
0.2 1.0 1.0 0.28 0.43 0.12 
0.8 0.8 0.8 0.28 0.42 0.14 
0.1 0.8 1.0 0.28 0.42 0.14 
1.0 0.8 0.8 0.28 0.42 0.14 
0.2 1.0 0.1 0.27 0.41 0.14 
0.1 1.0 1.0 0.27 0.43 0.12 
0.1 1.0 0.1 0.27 0.41 0.14 
0.8 0.8 0.6 0.27 0.41 0.14 
0.6 0.8 0.6 0.27 0.41 0.14 
0.2 0.8 0.8 0.27 0.41 0.14 
1.0 0.8 0.6 0.27 0.41 0.14 
0.1 0.8 0.8 0.27 0.41 0.14 
0.2 0.8 0.6 0.27 0.41 0.14 
0.1 0.8 0.6 0.27 0.41 0.13 
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LOADING ANALYSIS FOR MIDDLE TAMPA BAY 
FRACTION OF Predicted Total Phosphorus 
LOAD TO: Concentration (oom) 
OlB HB MTB AVERAGE MAXIMUM MINIMUM 
0.8 0 .8 0.2 0.27 0.40 0.13 
0.6 0.8 0.2 0.27 0.40 0.13 
1.0 0.8 0.2 0.27 0.40 0.14 
0.8 0.6 1.0 0.27 0.41 0.13 
0.6 0 .6 1.0 0.26 0.41 0.13 
1.0 0.6 1.0 0.26 0.41 0.13 
0.8 0 .8 0.1 0.26 0.40 0.13 
0.6 0 .8 0.1 0.26 0.40 0.13 
1.0 0.8 0.1 0.26 0.40 0.13 
0.2 0.8 0.2 0.26 0.40 0.13 
0.1 0.8 0.2 0.26 0.40 0.13 
0.8 0.6 0.8 0.26 0.40 0.13 
0.2 0.6 1.0 0.26 0.40 0.13 
0.6 0.6 0 .8 0.26 0.40 0.13 
1.0 0 .6 0.8 0.26 0.40 0.13 
0.1 0.6 1.0 0.26 0.40 0.13 
0.2 0.8 0.1 0.26 0.40 0.13 
0.1 0.8 0.1 0.26 0.40 0.13 
0.6 0.6 0.6 0.26 0.40 0.12 
0.8 0 .6 0.6 0.26 0.40 0.13 
0.2 0.6 0.8 0.26 0.40 0.12 
1.0 0.6 0.6 0.26 0.40 0.13 
0.1 0.6 0.8 0.26 0.40 0.12 
0.2 0.6 0.6 0.25 0.39 0.12 
0.1 0.6 0.6 0.25 0.39 0.12 
0.8 0.6 0.2 0.25 0.39 0.12 
0.6 0.6 0.2 0.25 0.39 0.12 
1.0 0.6 0.2 0.25 0.39 0.12 
1.0 0.6 0.1 0.25 0.39 0.12 
0.8 0.6 0.1 0.25 0.39 0.12 
0.6 0.6 0.1 0.25 0.38 0.12 
0.2 0.6 0.2 0.25 0.38 0.11 
0.1 0.6 0.2 0.25 0.38 0.11 
0.2 0.6 0.1 0.24 0.38 0.11 
0.1 0.6 0.1 0.24 0.38 0.11 
0.8 0.2 1.0 0.24 0.38 0.11 
1.0 0.2 1.0 0.24 0.38 0.11 
0.6 0 .2 1.0 0.24 0.37 0.11 
0.2 0.2 1.0 0.23 0.37 0.10 
0.1 0.2 1.0 0.23 0.37 0.10 
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LOADING ANALYSIS FOR MIDDLE TAMPA BAY 
FRACTION OF Predicted Total Phosphorus 
LOAD TO: Concentration (ppm) 
OTB HB MTB AVERAGE MAXIMUM MINIMUM 
0.8 0.2 0.8 0.23 0.37 0.10 
0.6 0.2 0.8 0.23 0.37 0.10 
1.0 0.2 0.8 0.23 0.37 0.10 
0.8 0.2 0.6 0.23 0.37 0.10 
1.0 0.2 0.6 0.23 0.37 0.10 
0.6 0.2 0.6 0.23 0.37 0.09 
0.2 0.2 0.8 0.23 0.37 0.09 
1.0 0.1 1.0 0.23 0.37 0.09 
0.8 0.1 1.0 0.23 0.37 0.09 
0.1 0.2 0.8 0.23 0.36 0.09 
0.6 0.1 1.0 0.22 0.37 0.09 
0.8 0.1 0.8 0.22 0.36 0.09 
0.6 0.1 0.8 0.22 0.36 0.09 
1.0 0.1 0.8 0.22 0.36 0.09 
0.2 0.2 0.6 0.22 0.36 0.09 
0.8 0.2 0.2 0.22 0.36 0.09 
0.1 0.2 0.6 0.22 0.36 0.09 
1.0 0.2 0.2 0.22 0.36 0.09 
0.2 0.1 1.0 0.22 0.36 0.09 
0.6 0.2 0.2 0.22 0.36 0.09 
0.8 0.1 0.6 0.22 0.36 0.09 
1.0 0.1 0.6 0.22 0.36 0.09 
0.6 0.1 0.6 0.22 0.36 0.09 
0.1 0.1 1.0 0.22 0.36 0.08 
0.8 0.2 0.1 0.22 0.35 0.09 
1.0 0.2 0.1 0.22 0.36 0.09 
0.2 0.1 0.8 0.22 0.36 0.09 
0.6 0.2 0.1 0.22 0.35 0.09 
0.1 0.1 0.8 0.22 0.36 0.08 
0.2 0.2 0.2 0.22 0.35 0.08 
0.2 0.1 0.6 0.22 0.35 0.08 
0.1 0.2 0.2 0.21 0.35 0.08 
0.8 0.1 0.2 0.21 0.35 0.08 
0.1 0.1 0.6 0.21 0.35 0.08 
1.0 0.1 0.2 0.21 0.35 0.08 
0.2 0.2 0.1 0.21 0.35 0.08 
0.6 0.1 0.2 0.21 0.35 0.08 
0.1 0.2 0.1 0.21 0.35 0.08 
1.0 0.1 0.1 0.21 0.35 0.08 
0.8 0.1 0.1 0.21 0.35 0.08 
0.6 0.1 0.1 0.21 0.35 0.08 
0.2 0.1 0.2 0.21 0.34 0.08 
0.1 0.1 0.2 0.21 0.34 0.08 
0.2 0.1 0.1 0.21 0.34 0.07 
0.1 0.1 0.1 0.20 0.34 0.07 
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LOADING ANALYSIS FOR LOWER TAMPA BAY 
FRACTION OF Predicted Total Phosphorus 
LOAD TO: Concentration (oom) 
OTB HB MT8 AVERAGE MAXIMUM MINIMUM 
1.0 1.0 1.0 0.12 0.18 0.06 
0.6 1.0 0.8 0.12 0.17 0.06 
0.2 1.0 0.8 0.12 0.17 0.06 
0.8 1.0 0.8 0.12 0.18 0.06 
1.0 1.0 0.8 0.12 0.18 0.06 
0.1 1.0 0.8 0.12 0.17 0.06 
0.8 1.0 0.6 0.12 0.17 0.06 
0.6 1.0 0.6 0.12 0.17 0.06 
1.0 1.0 0.6 0.12 0.17 0.06 
0.1 1.0 0.6 0.12 0.17 0.06 
0.2 1.0 0.6 0.12 0.17 0.06 
0.6 0.8 1.0 0.12 0.17 0.06 
0.6 1.0 0.2 0.12 0.17 0.06 
0.8 1.0 0.2 0.12 0.17 0.06 
0.8 0.8 1.0 0.12 0.17 0.06 
1.0 1.0 0.2 0.12 0.17 0.06 
1.0 1.0 0.1 0.12 0.17 0.06 
1.0 0.8 1.0 0.12 0.17 0.06 
0.6 1.0 0.1 0.12 0.17 0.06 
0.2 1.0 0.2 0.12 0.17 0.06 
0.8 1.0 0.1 0.12 0.17 0.06 
0.2 0.8 1.0 0.12 0.17 0.06 
0.1 1.0 0.2 0.12 0.17 0.06 
0.2 1.0 0.1 0.12 0.17 0.06 
0.6 1.0 1.0 0.12 0.18 0.05 
1.0 0.8 0.8 0.12 0.17 0.06 
0.8 0.8 0.8 0.12 0.17 0.06 
0.8 1.0 1.0 0.12 0.18 0.05 
0.1 0.8 1.0 0.12 0.17 0.06 
0.6 0.8 0.8 0.12 0.17 0.06 
0.2 0.8 0.8 0.1 i 0.1 7 0.06 
0.2 1.0 1.0 0.1 i 0.17 0.05 
0.1 1.0 0.1 0.11 0.17 0.06 
0.6 0.8 0.6 0.11 0.17 0.06 
0.1 '1.0 1.0 0.11 0.17 0.05 
0.8 0.8 0.6 0.11 0.17 0.06 
1.0 0.8 0.6 0.11 0.17 0.06 
0.2 0.8 0.6 0.11 0.17 0.06 
0.1 0.8 0.8 0.11 0.17 0.06 
0.1 0.8 0.6 0.11 0.17 0.06 
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LOADING ANALYSIS FOR LOWER TAMPA BAY 
FRACTION OF Predicted Total Phosphorus 
LOAD TO: Concentration (oom) 
OlB HB MT8 AVERAGE MAXIMUM MINIMUM 
1.0 0.8 0.2 0.11 0.17 0.06 
0.6 0.6 1.0 0.11 0.17 0.06 
0.8 0.8 0.2 0.11 0.17 0.06 
1.0 0.6 1.0 011 0.17 006 
0.8 0.8 0.1 0.11 0.17 0.06 
0.6 0.8 0.2 0.11 0.17 0.06 
0.8 0.6 1.0 0.11 0.17 0.06 
0.6 0.6 0.8 0.11 0.17 0.06 
OEl OR 0.1 0.11 017 OM 
0.2 0.6 1.0 0.11 0.17 0.06 
1.0 0.8 0.1 0.11 0.17 0.06 
0.1 0.8 0.2 0.11 0.17 0.06 
0.2 0.8 0.2 0.11 0.17 0.06 
1.0 0.6 0.8 0.11 0.17 0.06 
0.1 0.6 10 0.11 0.17 006 
0.2 0.8 0.1 0.11 0.17 0.06 
0.8 0.6 0.8 0.11 0.17 0.06 
0.1 0.8 0.1 0.11 0.17 0.06 
0.6 0.6 0.6 0.11 0.17 O.OS 
0.1 0.6 0.8 0.11 0.17 OOS 
0.2 06 0.8 011 0.17 OOS 
0.8 0.6 0.6 0.11 0.17 0.06 
1.0 0.6 0.6 0.11 0.17 0.06 
02 0.6 0.6 0.11 '0.16 O.OS 
0.1 0.6 0.6 0.11 0.16 O.OS 
0.8 0.6 0.2 0.11 0.16 O.OS 
1.0 0.6 0.2 0.11 0.16 O.OS 
0.6 0.6 0.2 0.11 0.16 O.OS 
0.8 0.6 0.1 0.11 0.16 O.OS 
0.6 0.6 0,1 0.11 0.16 O.OS 
10 On 0.1 0.11 01n O.OS 
0.2 0.6 0.2 0.11 0.16 O.OS 
0.1 0.6 0.2 0.11 0.16 O.OS 
0.1 0.6 0.1 0.11 0.16 O.OS 
02 0.6 0.1 0.11 0.16 O.OS 
0.8 0.2 1.0 0.11 0.16 O.OS 
1.0 0.2 1.0 0.11 016 O.OS 
0.6 0.2 1.0 0.11 0.16 O.OS 
0.2 0.2 1.0 0.10 0.16 O.OS 
0.1 0.2 1.0 0.10 0.16 O.OS 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
LOADING ANALYSIS FOR LOWER TAMPA BAY 
FRACTION OF Predicted Total Phosphorus 
LOAD TO: Concentration (oom) 
OlB HB MTB AVERAGE MAXIMUM MINIMUM 
0.6 0.2 0.8 0.10 0.16 0.05 
0.8 0.2 0.8 0.10 0.16 0.05 
1.0 0.2 0.8 0.10 0.16 0.05 
02 0.' 0.8 0.10 0.16 oos 
1.0 0.2 0.6 0.10 0.16 0.05 
0.6 02 0.6 0.10 0.16 0.05 
0 .8 0.1 1.0 0.10 0.16 0.05 
0 .8 0.2 0.6 0.10 0.16 0.05 
0.1 02 0.8 0.10 0.16 0.05 
1.0 0.1 1.0 0.10 0.16 0.05 
0.8 0.1 0.8 0.10 0.16 0.05 
0.6 0.1 1.0 0.10 0.16 0.05 
0.2 0.1 1.0 0.10 0.16 0.04 
1.0 0.1 0.8 0.10 0.16 0.05 
0 .1 0.2 0.6 0.10 0.16 0.05 
06 0.1 0.8 010 0.16 0.05 
0 .8 0.2 0.2 0.10 0.16 0.05 
0.2 0.2 0.6 0.10 0.16 0.05 
0.8 02 0.1 0.10 0.15 0.05 
1.0 02 0.2 0.10 0.16 0.05 
0.6 0.2 0.2 0.10 0.15 0.05 
0.1 0.1 1.0 0.10 0.16 0.04 
0.8 0.1 0.6 0.10 0.16 0.05 
0.6 0.1 0.6 0.10 0.16 0.05 
1.0 02 0.1 0.10 0.16 0.04 
1.0 0.1 0.6 0.10 0.16 0.05 
0.2 0.1 0.8 0.10 0.16 0.04 
0.2 0.1 0.6 0.10 0.15 0.04 
0.6 02 0.1 0.10 0.15 0.04 
0.1 0.1 0.8 0.10 0.16 0.04 
0.2 02 0.2 0.10 0.15 0.04 
1.0 0.1 0.2 0.10 015 0.04 
0.1 0.2 0.2 0.10 0.15 0.04 
0.8 0.1 0.2 0.10 0.15 0.04 
0.6 0.1 0.2 0.10 0.15 0.04 
0.1 0.1 0.6 0.10 0.15 0.04 
0.2 0.2 0.1 0.10 0.15 0.04 
0.1 0.2 0.1 0.10 0.15 0.04 
0.8 0.1 0.1 0.10 0.15 0.04 
1.0 0.1 0.1 0.10 0.15 0.04 
0.6 0.1 0.1 0.10 0.15 0.04 
0.2 0.1 0.2 0.10 0.15 0.04 
0.1 0.1 0.2 0.10 0.15 0.04 
0.2 0.1 0.1 0.10 0.15 0.04 
0 .1 0.1 0.1 0.10 0.15 0.04 
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LOADING ANALYSIS FOR OLD TAMPA BAY 
FRACTION OF Predicted Depth (m) @ 22.5 % 
LOAD TO: . . Uaht Penetration 
OTB HB MTB AVERAGE MINIMUM MAXIMUM 
1.0 1.0 1.0 1.29 0.88 2.05 
1.0 1.0 0.8 1.30 0.90 2.05 
1.0 0.8 1.0 1.31 0.91 2.06 
1.0 0.8 0.8 1.31 0.91 2.06 
1.0 0.6 1.0 1.31 0.92 2.06 
1.0 1.0 0.6 1.31 0.91 2.05 
1.0 0.8 0.6 1.32 0.92 2.06 
1.0 1.0 0.2 1.32 0.93 2.06 
1.0 0.6 0.8 1.32 0.92 2.07 
1.0 0.6 0.6 1.32 0.93 2.07 
1.0 1.0 0.1 1.32 0.93 2.06 
0.8 1.0 0.8 1.33 0.96 2.06 
0.8 1.0 1.0 1.33 0.94 2.07 
1.0 0.8 0.2 1.33 0.94 2.07 
1.0 0.2 0.8 1.34 0.95 2.08 
1.0 0.1 1.0 1.34 0.95 2.09 
1.0 0.8 0.1 1.34 0.94 2.07 
1.0 0.6 0.2 1.34 0.95 2.08 
1.0 0.2 1.0 1.34 0.94 2.08 
0.8 0.8 0.8 1.34 0.97 2.07 
0.8 1.0 0.6 1.34 0.97 2.07 
0.8 0.8 1.0 1.34 0.96 2.07 
1.0 0.6 0.1 1.34 0.96 2.08 
1.0 0.2 0.6 1.35 0.96 2.09 
1.0 0.1 0.8 1.35 0.96 2.09 
1.0 0.1 0.6 1.35 0.97 2.09 
0.8 0.6 0.8 1.35 0.98 2.08 
0.8 0.8 0.6 1.35 0.98 2.08 
0.8 0.6 1.0 1.35 0.98 2.08 
0.8 1.0 0.1 1.35 0.99 2.08 
0.8 1.0 0.2 1.35 0.99 2.07 
0.6 1.0 1.0 1.36 1.00 2.08 
0.8 0.6 0.6 1.36 0.99 2.08 
1.0 0.2 0.1 1.36 0.98 2.09 
1.0 0.2 0.2 1.36 0.98 2.09 
1.0 0.1 0.2 1.36 0.98 2.10 
0.6 1.0 0.8 1.36 1.02 2.08 
0.8 0.2 1.0 1.36 1.00 2.09 
0.8 0.8 0.2 1.36 1.00 2.08 
0.8 0.8 0.1 1.36 1.01 2.08 
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LOADING ANALYSIS FOR OLD TAMPA BAY 
FRACTION OF Predicted Depth (m) @ 22.5 % 
LOAD TO: LkIht Penetration 
OTB HB MTB AVERAGE MINIMUM MAXIMUM 
0.8 0.6 0.2 1.37 1.02 2.09 
0.6 0.8 0.8 1.37 1.03 2.09 
0.6 1.0 0.6 1.37 1.03 2.08 
0.6 0.8 1.0 1.37 1.02 2.08 
1.0 0.1 0.1 1.37 0.99 2.10 
0.6 0.6 1.0 1.37 1.03 2.09 
0.6 0.8 0.6 1.37 1.04 2.09 
0.6 1.0 0.2 1.37 1.05 2.09 
0.8 0.2 0.6 1.38 1.02 2.10 
0.8 0.2 0.8 1.38 1.01 2.10 
0.8 0.1 1.0 1.38 1.01 2.10 
0.8 0.6 0.1 1.38 1.02 2.09 
0.8 0.1 0.8 1.38 1.02 2.10 
0.6 1.0 0.1 1.38 1.05 2.09 
0.6 0.6 0.8 1.38 1.04 2.10 
0.8 0.1 0.6 1.38 1.03 2.10 
0.6 0.6 0.6 1.39 1.05 2.10 
0.6 0.8 0.1 1.39 1.07 2.10 
0.6 0.8 0.2 1.39 1.06 2.10 
0.8 0.2 0.2 1.39 1.04 2.11 
0.8 0.2 0.1 1.39 1.05 2.11 
0.8 0.1 0.2 1.39 1.05 2.11 
0.6 0.2 1.0 1.39 1.06 2.11 
0.6 0.6 0.2 1.39 1.07 2.10 
0.2 1.0 1.0 1.40 1.08 2.10 
0.2 1.0 0.8 1.40 1.09 2.10 
0.6 0.1 1.0 1.40 1.07 2.11 
0.6 0.6 0.1 1.40 1.07 2.10 
0.6 0.2 0.8 1.40 1.07 2.11 
0.6 0.1 0.8 1.40 1.07 2.11 
0.6 0.2 0.6 1.40 1.08 2.11 
0.2 0.8 0.8 1.40 1.10 2.11 
0.2 0.8 1.0 1.40 1.09 2.10 
0.2 1.0 0.6 1.40 1.09 2.10 
0.8 0.1 0.1 1.40 1.05 2.11 
0.1 1.0 0.8 1.40 1.10 2.10 
0.1 1.0 1.0 1.41 1.10 2.11 
0.2 0 .8 0.6 1.41 1.10 2.11 
0.1 0 .8 1.0 1.41 1.10 2.11 
0.1 1.0 0.6 1.41 1.11 2.11 
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LOADING ANALYSIS FOR OLD TAMPA BAY 
FRACTION OF Predicted Depth (m) @ 22.5 % 
LOAD TO: h P . Liel t enetratlon 
OTB HB MTB AVERAGE MINIMUM MAXIMUM 
0.1 0.8 0.8 1.41 1.11 2.11 
0.2 0.6 1.0 1.41 1.10 2.11 
0.2 1.0 0.2 1.41 1.11 2.11 
0.2 1.0 0.1 1.41 1.11 2.11 
0.6 0.1 0.6 1.41 1.08 2.12 
0.6 0.1 0.2 1.41 1.09 2.12 
0.6 0.2 0.2 1.41 1.09 2.12 
0.6 0.2 0.1 1.41 1.09 2.12 
0.6 0.1 0.1 1.41 1.10 2.12 
0.1 0.8 0.6 1.42 1.11 2.11 
0.1 0.6 1.0 1.42 1.11 2.12 
0.2 0.6 0.8 1.42 1.11 2.11 
0.2 0.8 0.1 1.42 1.12 2.12 
0.2 0.6 0.6 1.42 1.11 2.12 
0.1 1.0 0.2 1.42 1.12 2.11 
0.2 0.8 0.2 1.42 1.12 2.11 
0 .1 0.6 0.8 1.42 1.11 2.12 
0.1 1.0 0.1 1.42 1.12 2.11 
0.1 0.6 0.6 1.42 1.12 2.12 
0.1 0.8 0.1 1.42 1.13 2.12 
0.1 0.8 0.2 1.42 1.12 2.12 
0.1 0.2 1.0 1.43 1.13 2.13 
0.1 0.2 0.8 1.43 1.13 2.13 
0.1 0.6 0.2 1.43 1.13 2.13 
0.1 0.6 0.1 1.43 1.13 2.13 
0.2 0.2 0.8 1.43 1.12 2.13 
0.2 0.2 0.6 1.43 1.12 2.13 
0.2 0.2 1.0 1.43 1.12 2.13 
0.2 0.6 0.2 1.43 1.12 2.12 
0.2 0.6 0.1 1.43 1.12 2.12 
0.2 0.1 1.0 1.43 1.12 2.13 
0.2 0.1 0.8 1.43 1.12 2.13 
0.2 0.1 0.6 1.43 1.13 2.14 
0.1 0.1 1.0 1.44 1.13 2.14 
0.2 0.2 0.2 1.44 1.14 2.14 
0.2 0.2 0.1 1.44 1.14 2.14 
0.1 0.1 0.8 1.44 1.14 2.14 
0.1 0.1 0.6 1.44 1.14 2.14 
0.1 0.2 0.2 1.44 1.15 2.14 
0.2 0.1 0.2 1.44 1.14 2.14 
0.1 0.2 0.6 1.44 1.14 2.14 
0.1 0.1 0.2 1.45 1.15 2.15 
0.1 0.2 0.1 1.45 1.15 2.14 
0.2 0.1 0.1 1.45 1.14 2.14 
0.1 0.1 0.1 1.45 1.15 2.15 
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LOADING ANALYSIS FOR HILLSBOROUGH BAY 
FRACTION OF Predicted Depth (m) @ 22.5 % 
LOAD TO U jaht Penetration 
OTB HB MTB AVERAGE MINIMUM MAXIMUM 
1.0 1.0 1.0 0.96 0.73 1.43 
0.8 1.0 1.0 0.96 0.73 1.45 
0.8 1.0 0.8 0.96 0.74 1.43 
0.6 1.0 0.8 0.96 0.74 1.43 
1.0 1.0 0.8 0.96 0.73 1.43 
1.0 1.0 0.6 0.96 0.74 1.43 
0.8 1.0 0.6 0.97 0.74 1.43 
0.6 1.0 1.0 0.97 0.73 1.45 
0.1 1.0 0.6 0.97 0.75 1.44 
0.1 1.0 0.8 0.97 0.75 1.43 
0.1 1.0 1.0 0.97 0.74 1.46 
0.6 1.0 0.6 0.97 0.74 1.43 
0.2 1.0 1.0 0.97 0.74 1.46 
1.0 1.0 0.2 0.97 0.75 1.43 
1.0 1.0 0.1 0.97 0.75 1.45 
0.2 1.0 0.6 0.97 0.75 1.44 
0.2 1.0 0.8 0.97 0.75 1.43 
0.8 0.8 1.0 0.97 0.75 1.45 
0.8 1.0 0.2 0.97 0.75 1.44 
1.0 0.8 1.0 0.97 0.74 1.45 
1.0 0.8 0.8 0.97 0.75 1.45 
0.2 1.0 0.1 0.98 0.76 1.45 
0.8 1.0 0.1 0.98 0.75 1.45 
0.2 1.0 0.2 0.98 0.76 1.45 
0.6 1.0 0.2 0.98 0.75 1.45 
0.6 1.0 0.1 0.98 0.75 1.45 
0.6 0.8 1.0 0.98 0.75 1.45 
0.1 1.0 0.2 0.98 0.76 1.45 
0.2 0.8 1.0 0.98 0.76 1.46 
0.8 0.8 0.6 0.98 0.76 1.46 
1.0 0.8 0.6 0.98 0.75 1.45 
0.6 0.8 0.8 0.98 0.76 1.46 
0.1 1.0 0.1 0.98 0.76 1.45 
0.1 0.8 1.0 0.98 0.76 1.46 
0.8 0.8 0.8 0.98 0.75 1.45 
0.1 0.8 0.8 0.98 0.76 1.46 
1.0 0.8 0.2 0.98 0.76 1.46 
0.6 0.8 0.6 0.98 0.76 1.46 
0.2 0.8 0.8 0.98 0.76 1.46 
1.0 0.6 1.0 0.99 0.76 1.47 
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LOADING ANALYSIS FOR HILLSBOROUGH BAY 
FRACTION OF Predicted Depth (m) @22.5 % 
LOAD TO L· ht P traf .IQI ene Ion 
OlB HB MTB AVERAGE MINIMUM MAXIMUM 
0.2 0.8 0.6 0.99 0.77 1.46 
1.0 0.8 0.1 0.99 0.76 1.46 
0.8 0.8 0.2 0.99 0.77 1.46 
0.1 0.8 0.6 0.99 0.77 146 
0.8 0.6 1.0 0.99 0.76 1.47 
0.8 0.8 0.1 0.99 0.77 1.47 
1.0 0.6 0.8 0.99 0.76 1.47 
0.6 0.8 0.1 0.99 0.77 1.47 
0.6 0.8 0.2 0.99 0.77 1.46 
0.6 0.6 0.8 0.99 0.77 148 
0.6 0.6 1.0 0.99 0.77 1.48 
1.0 0.6 0.6 0.99 077 1.48 
0.8 0.6 0.8 0.99 0.77 1.48 
0.1 0.6 1.0 0.99 0.77 1.48 
0.1 0.8 0.2 0.99 0.77 1.47 
0.1 0.8 0.1 0.99 0.78 1.47 
0.2 0.8 0.1 0.99 0.77 1.47 
0.2 0.6 1.0 0.99 0.77 1.48 
0.8 0.6 ·0.6 0.99 0.77 1.48 
0.2 0.8 0.2 0.99 0.77 1.47 
0.2 0.6 0.8 1.00 0.78 1.48 
0.1 0.6 0.8 1.00 0.78 1.48 
0.6 0.6 0.6 1.00 0.78 1.48 
0.2 0.6 0.6 1.00 0.78 1.48 
0.8 0.6 0.2 1.00 0.78 1.48 
0.8 0.6 0.1 1.00 0.78 1.49 
1.0 0.6 0.1 1.00 0.78 1.48 
1.0 0.6 0.2 1.00 0.78 1.48 
0.1 0.6 0.6 1.00 0.78 1.48 
0.6 0.6 0.2 1.00 0.78 1.48 
0.2 0.6 0.1 1.01 0.79 1.49 
0.2 0.6 0.2 1.01 0.79 1.49 
0.1 0.6 0.1 1.01 0.79 1.50 
0.6 0.6 0.1 1.01 0.79 1.49 
0.1 0.6 0.2 1.01 0.79 1.49 
1.0 0.2 1.0 1.01 0.80 1.52 
0.6 0.2 1.0 1.02 0.81 1.52 
0.8 0.2 1.0 1.02 0.80 1.52 
1.0 0.2 0.8 1.02 0.80 1.52 
0.8 0.2 0.8 1.02 0.81 1.52 
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LOADING ANALYSIS FOR HILLSBOROUGH BAY 
FRACIDN OF Predicted Depth (m) @ 22.5 % 
LOAD TO: LiQht Penetration 
OTB IHB MTB AVERAGE MINIMUM MAXIMUM 
1.0 0.1 1.0 1.02 0.81 1.54 
1 a 0.2 0.6 102 0.81 1.53 
0.6 0.2 0.8 1.02 0.81 1.53 
0.2 0.2 1.0 1.02 081 1.52 
0.1 02 1.0 1.02 0.81 1.52 
0.1 0.2 0.8 1.02 0.81 1.53 
0.2 0.2 0.8 1.02 0.81 1.53 
0.8 0.1 1.0 1.02 0.81 1.54 
0.8 0.2 0.6 1.02 0.81 1.53 
0.6 0.2 0.6 1.02 0.81 1.53 
1.0 0.1 0.8 1.03 0.81 1.54 
0.8 0.1 0.8 1.03 0.82 1.54 
1.0 0.1 0.6 1.03 0.82 1.54 
0.6 0.1 1.0 1.03 0.81 1.54 
1.0 0.2 0.2 1.03 0.81 1.53 
0.2 0.2 0.6 1.03 0.82 1.53 
0.6 02 0.1 1.03 0.82 1.54 
0.1 02 0.6 1.03 0.82 1.53 
1.0 0.2 0.1 1.03 0.82 1.54 
0.8 0.1 0.6 1.03 0.82 1.54 
0.8 0.2 0.2 1.03 0.82 1.54 
0.6 0.2 02 1.03 0.82 1.54 
0.1 0.1 1.0 1.03 0.82 1.54 
0.8 02 0.1 1.03 0.82 1.54 
0.6 0.1 0.8 1.03 0.82 1.54 
0.2 0.1 1.0 1.03 0.82 1.54 
0.1 0.2 0.2 1.03 0.83 1.54 
0.1 0.1 0.6 1.03 0.83 1.55 
0.1 0.1 0.8 1.03 0.83 1.55 
0.2 0.2 0.1 1.03 0.83 1.54 
0.2 0.1 0.8 1.03 0.82 1.54 
0.6 0.1 0.6 1.03 0.82 1.54 
0.2 0.2 0.2 1.03 0.83 1.54 
0.2 0.1 0.6 1.03 0.83 1.55 
1.0 0.1 0.1 1.03 0.83 1.55 
1.0 0.1 0.2 1.03 0.83 1.55 
0.1 0.2 0.1 1.04 083 1.55 
0.6 0.1 0.2 1.04 0.83 1.55 
0.8 0.1 0.1 1.04 0.83 1.55 
0.8 0.1 0.2 1.04 0.83 1.55 
0.1 0.1 0.2 1.04 0.84 1.55 
0.1 0.1 0.1 1.04 0.84 1.56 
0.2 0.1 0.2 104 0.84 1.55 
0.6 0.1 0.1 1.04 0.83 1.55 
0.2 0.1 0.1 1.04 0.84 1.56 
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LOADING ANALYSIS FOR MIDDLE TAMPA SAY 
FRACTION OF Predicted Depth (m) @ 22.5 % 
LOAD TO U htP . . JOI enetratlon . 
OTB HB MfB AVERAGE MINIMUM MAXIMUM 
1.0 1.0 1.0 1.46 1.05 2.12 
0.8 1.0 1.0 1.47 1.06 2.21 
1.0 1.0 0.8 1.48 1.06 2.12 
1.0 0.8 1.0 1.48 1.06 2.14 
1.0 1.0 0.6 1.48 1.07 2.12 
0.8 1.0 0.8 1.48 , 1.07 2.12 
0.6 1.0 1.0 1.48 1.07 2.21 
1.0 0.8 0.8 1.49 1.07 2.14 
0.8 0.8 1.0 1.49 1.08 2.14 
0.8 1.0 0.6 1.49 1.08 2.13 
0.6 1.0 0.8 1.49 1.08 2.13 
1.0 0.8 0.6 1.49 1.08 2.14 
1.0 1.0 0.2 1.49 1.09 2.13 
1.0 0.6 1.0 1.49 1.08 2.15 
0.8 0.8 0.8 1.49 1.08 2.14 
0.6 0.8 1.0 1.49 1.09 2.15 
0.6 1.0 0.6 1.49 1.09 2.13 
1.0 0.6 0.8 1.49 1.09 2.15 
1.0 1.0 0.1 1.49 1.09 2.13 
0.2 1.0 1.0 1.49 1.09 2.22 
0.8 0.6 1.0 1.50 1.09 2.16 
0.2 1.0 0.8 1.50 1.09 2.14 
0.1 1.0 1.0 1.50 1.09 2.22 
0.8 0.8 0.6 1.50 1.09 2.15 
0.6 0.8 0.8 1.50 1.09 2.15 
0.8 1.0 0.2 1.50 1.10 2.13 
0.1 1.0 0.8 1.50 1.09 2.14 
0.2 0.8 1.0 1.50 1.10 2.15 
0.8 1.0 0.1 1.50 1.10 2.14 
0.2 1.0 0.6 1.50 1.10 2.14 
0.1 1.0 0.6 1.50 1.11 2.14 
1.0 0.6 0.6 1.51 1.10 2.16 
1.0 0.8 0.2 1.51 1.10 2.14 
0.8 0.6 0.8 1.51 1.10 2.16 
0.1 0.8 1.0 1.51 1.10 2.15 
0.6 0.8 0.6 1.51 1.10 2.15 
1.0 0.8 0.1 1.51 1.10 2.15 
0.6 1.0 0.2 1.51 1.11 2.14 
0.6 0.6 1.0 1.51 1.10 2.16 
0.2 0.8 0.8 1.51 1.11 2.15 
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LOADING ANALYSIS FOR MIDDLE TAMPA BAY 
FRACTION OF Predicted Depth (m) @ 22.5 % 
LOAD TO Uaht Penetration 
OTB HB MTB AVERAGE MINIMUM MAXIMUM 
0.6 1.0 0.1 1.51 1.11 2.15 
0.1 0.8 0.8 1.51 1.11 2.16 
0.8 0.6 0.6 1.51 1.11 2.16 
0.8 0.8 0.2 1.51 1.11 2.15 
0.6 0.6 0.8 1.51 1.11 2.16 
0.2 1.0 0.2 1.51 1.12 2.15 
0.2 0.8 0.6 1.51 1.11 2.16 
0.1 1.0 0.2 1.52 1.12 2.15 
0.2 0.6 1.0 1.52 1.11 2.17 
1.0 0.2 1.0 1.52 1.11 2.17 
0.8 0.8 0.1 1.52 1.12 2.16 
1.0 0.6 0.2 1.52 1.11 2.16 
0.1 0.8 0.6 1.52 1.12 2.16 
0.1 0.6 1.0 1.52 1.11 2.17 
0.6 0.8 0.2 1.52 1.12 2.15 
0.2 1.0 0.1 1.52 1.12 2.15 
0.6 0.6 0.6 1.52 1.12 2.17 
1.0 0.6 0.1 1.52 1.12 2.17 
0.1 1.0 0.1 1.52 1.12 2.15 
0.2 0.6 0.8 1.52 1.12 2.17 
0.6 0.8 0.1 1.52 1.12 2.16 
0.1 0.6 0.8 1.52 1.12 2.17 
0.2 0.8 0.2 1.53 1.13 2.16 
1.0 0.2 0.8 1.53 1.12 2.19 
1.0 0.1 1.0 1.53 1.12 2.20 
0.8 0.2 1.0 1.53 1.12 2.18 
0.8 0.6 0.2 1.53 1.12 2.17 
0.2 0.6 0.6 1.53 1.13 2.17 
0.1 0 .8 0.2 1.53 1.13 2.16 
0.8 0.6 0.1 1.53 1.13 2.18 
1.0 0.1 0.8 1.53 1.12 2.20 
1.0 0.2 0.6 1.53 1.12 2.19 
0.1 0.6 0.6 1.53 1.13 2.18 
0.6 0.6 0.2 1.53 1.13 2.17 
0.2 0.8 0.1 1.53 1.13 2.17 
0.8 0.2 0.8 1.53 1.13 2.19 
0.6 0.2 1.0 1.53 1.13 2.18 
0.1 0.8 0.1 1.53 1.13 2.17 
0.6 0.6 0.1 1.54 1.14 2.18 
0.8 0.1 1.0 1.54 1.13 2.21 
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LOADING ANALYSIS FOR MIDDLE TAMPA BAY 
FRACTION OF Predicted Depth (m) @ 22.5 % 
LOAD TO U ht P t r lQI ene ra Ion 
OTB HB MTB AVERAGE MINIMUM MAXIMUM 
1.0 0.1 0.6 1.54 1.13 2.20 
0.8 0.1 0.8 1.54 1.14 2.20 
0.8 0.2 0.6 1.54 1.14 2.20 
0.6 0.1 1.0 1.54 1.14 2.21 
0.6 0.2 0.8 1.54 1.14 2.20 
0.2 0.6 0.2 1.54 1.14 2.18 
0.2 0.2 1.0 1.54 1.14 2.19 
0.1 0.6 0.2 1.54 1.14 2.18 
0.1 0.2 1.0 1.54 1.14 2.19 
1.0 0.2 0.2 1.55 1.14 2.20 
0.2 0.6 0.1 1.55 1.14 2.18 
0.1 0.6 0.1 1.55 1.15 2.19 
0.6 0.2 0.6 1.55 1.14 2.20 
0.6 0.1 0.8 1.55 1.14 2.21 
0.8 0.1 0.6 1.55 1.14 221 
0.2 0.2 0.8 1.55 1.14 2.20 
1.0 0.2 0.1 1.55 1.15 2.20 
0.1 0.2 0.8 1.55 1.15 2.21 
0.2 0.1 1.0 1.55 1.14 2.22 
1.0 0.1 0.2 1.55 1.15 2.20 
0.1 0.1 1.0 1.55 1.15 2.22 
0.6 0.1 0.6 1.56 1.15 2.21 
0.8 0.2 0.2 1.56 1.15 2.20 
0.2 0.2 0.6 1.56 1.15 2.21 
1.0 0.1 0.1 1.56 1.15 2.21 
0.2 0.1 0.8 1.56 1.15 2.21 
0.1 0.2 0.6 1.56 1.16 2.21 
0.1 0.1 0.8 1.56 1.16 2.22 
0.8 0.2 0.1 1.56 1.16 2.21 
0.6 0.2 0.2 1.56 1.16 2.21 
0.8 0.1 0.2 1.56 1.16 2.21 
0.2 0.1 0.6 1.57 1.16 2.22 
0.6 0.2 0.1 1.57 1.16 2.21 
0.1 0.1 0.6 1.57 1.16 2.22 
0.8 0.1 0.1 1.57 1.16 2.22 
0.2 0.2 0.2 1.57 1.16 2.21 
0.6 0.1 0.2 1.57 1.16 2.22 
0.1 0.2 0.2 1.57 1.16 2.21 
0.2 0.2 0.1 1.57 1.17 2.22 
0.6 0.1 0.1 1.57 1.17 2.22 
0.1 0.2 0.1 1.57 1.17 2.22 
0.2 0.1 0.2 1.58 1.17 2.22 
0.1 0.1 0.2 1.58 1.17 2.22 
0.2 0.1 0.1 1.58 1.18 2.23 
0.1 0.1 0.1 1.58 1.18 2.23 
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LOADING ANALYSIS FOR LOWER TAMPA SAY 
FRACTION OF Predicted Depth (m) @ 22.5 % 
LOAD TO U ht P 101 enetration 
OTB HB MTB AVERAGE MINIMUM MAXIMUM 
1.0 1.0 1.0 1.81 1.32 2.35 
1.0 1.0 0.8 1.82 1.36 2.32 
0.8 1.0 1.0 1.82 1.36 2.33 
1.0 0.8 1.0 1.82 1.36 2.33 
1.0 1.0 0.6 1.82 1.36 2.32 
0.8 1.0 0.8 1.82 1.37 2.32 
0.8 0.8 1.0 1.82 1.37 2.33 
0.6 1.0 1.0 1.82 1.37 2.33 
1.0 0.8 0.8 1.82 1.37 2.33 
0.8 1.0 0.6 1.82 1.37 2.32 
0.6 1.0 0.8 1.82 1.37 2.32 
1.0 0.6 1.0 1.82 1.37 2.33 
1.0 0.8 0.6 1.82 1.38 2.33 
0.8 0.8 0.8 1.82 1.38 2.33 
0.6 0.8 1.0 1.82 1.38 2.33 
1.0 1.0 0.2 1.82 1.38 2.33 
0.6 1.0 0.6 1.82 1.38 2.33 
0.1 1.0 0.8 1.83 1.39 2.33 
1.0 1.0 0.1 1.83 1.39 2.33 
0.1 1.0 1.0 1.83 1.38 2.34 
0.2 1.0 1.0 1.83 1.38 2.33 
0.2 1.0 0.8 1.83 1.39 2.33 
0.8 0.6 1.0 1.83 1.38 2.33 
1.0 0.6 0.8 1.83 1.38 2.33 
0.8 0.8 0.6 1.83 1.39 2.33 
0.6 0.8 0.8 1.83 1.39 2.33 
0.8 1.0 0.2 1.83 1.39 2.33 
0.2 0.8 1.0 1.83 1.39 2.33 
1.0 0.6 0.6 1.83 1.39 2.33 
0.8 0.6 0.8 1.83 1.39 2.33 
0.6 1.0 0.2 1.83 1.40 2.33 
0.2 1.0 0.6 1.83 1.39 2.33 
0.6 0.6 1.0 1.83 1.39 2.33 
1.0 0.8 0.2 1.83 1.40 2.33 
0.1 1.0 0.6 1.83 1.40 2.33 
0.8 1.0 0.1 1.83 1.40 2.33 
1.0 0.8 0.1 1.83 1.40 2.33 
0.1 0.8 1.0 1.83 1.39 2.33 
0.6 0.8 0.6 1.83 1.39 2.33 
0.6 0.6 0.8 1.83 1.40 2.33 
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LOADING ANALYSIS FOR LOWER TAMPA BAY 
FRACTlON OF Predicted Depth (m) @ 22.5 % 
LOAD TO U h P t f JOI t ene ra Ion 
OTB HB MTB AVERAGE MINIMUM MAXIMUM 
0.1 0.8 0.8 1.83 1.40 2.33 
0.8 0.6 0.6 1.83 1.40 2.33 
02 0.8 0.8 1.83 1.40 2.33 
0.6 1.0 0.1 1.83 1.40 2.33 
1.0 0.6 0.2 1.83 1.41 2.33 
0.1 0.6 1.0 1.83 1.40 2.33 
0.2 0.8 0.6 1.83 1.41 2.33 
0.2 1.0 0.2 1.83 1.41 2.33 
0.8 . 0.8 0.2 1.83 1.40 2.33 
0.2 0.6 1.0 1.83 1.40 2.33 
1.0 0.2 1.0 1.83 1.40 2.34 
0.8 0.8 0.1 1.83 1.41 2.33 
0.2 0.6 0.8 1.83 1.41 2.33 
0.1 1.0 0.2 1.83 1.41 2.33 
0.1 0.8 0.6 183 1.41 2.33 
0.6 0.6 0.6 1.83 1.41 2.33 
0.2 1.0 0.1 1.83 1.41 2.33 
0.6 0.8 0.2 1.83 1.41 2.33 
1.0 0.6 0.1 1.83 1.41 2.34 
1.0 0.2 0.8 1.83 1.41 2.34 
0.1 0.6 0.8 1.84 1.41 2.34 
0.8 0.6 0.2 1.84 1.42 2.34 
0.8 0.2 1.0 1.84 1.41 2.34 
0.6 0.8 0.1 1.84 1.41 2.33 
1.0 0.1 1.0 1.84 1.41 2.34 
0.1 1.0 0.1 1.84 1.42 2.33 
0.8 0.6 0.1 1.84 1.42 2.34 
0.1 0.6 0.6 1.84 1.42 2.34 
1.0 0.1 0.8 1.84 1.41 2.34 
1.0 0.2 0.6 1.84 1.42 2.34 
0.2 0.6 0.6 1.84 1.42 2.34 
0.2 0.8 0.2 1.84 1.42 2.33 
0.6 0.2 1.0 1.84 1.42 2.34 
0.1 0.8 0.2 1.84 1.42 2.33 
02 0.8 0.1 1.84 1.42 2.34 
0.8 0.2 0.8 1.84 1.42 2.34 
0.6 0.6 02 1.84 1.42 2.34 
0.8 0.1 1.0 1.84 1.41 2.34 
0.1 0.8 0.1 1.84 1.43 2.34 
0.8 0.1 0.8 1.84 1.42 2.34 
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LOADING ANALYSIS FOR LOWER TAMPA BAY 
FRACTION OF Predicted Depth (m) @ 22.5 % 
LOAD TO: Uaht Penetration 
OlB HB MTB AVERAGE MINIMUM MAXIMUM 
0.6 0.2 0.8 1.84 1.42 2.34 
0.6 0.6 0.1 1.84 1.43 2.34 
1.0 0.1 0.6 1.84 1.42 2.34 
O.B 0.2 0.6 1.84 1.42 2.34 
0.2 0.2 1.0 1.84 1.43 2.34 
0.6 0.1 1.0 1.84 1.42 2.34 
0.2 0.6 0.2 1.84 1.43 2.34 
0.1 02 1.0 1.84 1.43 2.34 
0.1 0.6 0.2 1.84 1.43 2.34 
0.6 0.1 0.8 1.84 1.43 234 
1.0 0.2 0.2 1.84 1.43 2.34 
0.1 0.1 1.0 1.84 1.43 2.35 
0.1 02 0.8 1.84 1.44 2.34 
0.1 0.6 0.1 1.84 1.44 2.34 
1.0 0.2 0.1 1.84 1.44 234 
0.2 0.1 1.0 J..84 1.43 2.35 
0.8 0.1 0.6 1.84 1.43 2.34 
0.2 0.6 0.1 1.84 1.44 2.34 
0.6 0.2 0.6 1.84 1.43 2.34 
0.2 02 0.8 1.84 1.43 2.34 
1.0 0.1 0.2 1.85 1.44 2.35 
0.6 0.1 0.6 1.85 1.44 2.35 
0.8 02 0.2 1.85 1.44 2.34 
02 0.1 0.8 1.85 1.44 2.35 
0.2 0.2 0.6 1.85 1.44 2.34 
0.8 0.2 0.1 1.85 1.44 2.35 
0.8 0.1 0.2 1.85 1.45 2.35 
0.6 0.2 0.2 1.85 1.45 2.35 
0.1 0.2 0.6 1.85 1.44 2.35 
1.0 0.1 0.1 1.85 1.44 2.35 
0.1 0.1 0.8 1.85 1.44 2.35 
08 01 0.1 1.85 1.45 2.35 
0.6 0.2 0.1 1.85 1.45 2.35 
0.1 0.1 0.6 1.85 1.45 2.35 
0.2 0.1 0.6 1.85 1.45 2.35 
0.2 02 0.2 1.85 1.46 2.35 
0.6 0.1 0.2 1.85 1.45 2.35 
0.1 0.2 0.2 1.85 1.46 2.35 
0.6 0.1 0.1 1.85 1.46 2.35 
0.2 0.1 0.2 1.85 1.46 2.35 
0.2 0.2 0.1 1.85 1.46 2.35 
0.1 0.2 0.1 1.85 1.46 2.35 
0.1 0.1 0.1 1.85 1.47 2.35 
0.1 0.1 0.2 1.85 1.46 2.35 
0.2 0.1 0.1 1.85 1.46 2.35 
APPENDIX B: 
LOWER TAMPA BAY LOADING ANALYSIS 
B-1 
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LOADING ANALYSIS FOR 
OLD TAMPA BAY 
FRACTIO Predicted Chlorophyll-a 
LOAD TO Concentration (oob) 
LTB AVE RAG MAX!MU MINIMUM 
1.0 12.04 28.86 
0.8 12.03 28.76 
0.5 12.01 28.69 
0.2 12.01 28.70 
0.1 12.01 28.69 
LOADING ANALYSIS FOR 
HILLSBOROUGH BAY 
FRACTIO Predicted Chlorophyll-a 
LOAD TO Concentration (oob) 
4.19 
4.19 
4.19 
4.19 
4.18 
LTB AVE RAG MAXIMU MINIMUM 
1.0 14.98 26.65 
0.8 14.98 40.65 
0.6 14.96 26.65 
0.2 14.96 26.65 
0.1 14.96 26.65 
LOADING ANALYSIS FOR 
MIDDLE TAMPA BAY 
FRACTIO Predicted Chlorophyll-a 
LOAD TO Concentration (oob) 
6.24 
6.24 
6.24 
6.24 
6.23 
LTB AVE RAG MAXIMU MINIMUM 
1.0 7.74 14.00 
0.8 7.73 13.97 
0.6 7.72 13.94 
0.2 7.71 13.94 
0.1 7.71 13.94 
LOADING ANALYSIS FOR 
LOWER TAMPA BAY 
FRACTIO Predicted Chlorophyll-a 
LOAD TO Concentration (oob) 
2.90 
2.90 
2.90 
2.89 
2.89 
LTB AVE RAG MAXIMU MINIMUM 
1.0 4.63 8.47 1.62 
0.8 4.61 8.45 1.62 
0.5 4.60 8.43 1.62 
0.2 4.58 8.39 1.62 
0.1 4.58 8.38 1.62 
1 
2 
3 
4 
5 
1 
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4 
5 
1 
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LOADING ANALYSIS FOR 
OLD TAMPA BAY 
FRACTIO Predicted Total Nitrogen 
LOAD TO Concentration (oom) 
LTB AVE RAG MAXIMU MINIMUM 
1.0 0.72 1.45 
0.8 0.72 1.45 
0.5 0.72 1.45 
0.2 0.72 1.45 
0.1 0.72 1.45 
LOADING ANALYSIS FOR 
HILLSBOROUGH BAY 
FRACTIO Predicted Total Nitrogen 
LOAD TO Concentration (oDm) 
0.39 
0.39 
0.39 
0.39 
0.39 
LTB AVE RAG MAXIMU MINIMUM 
1.0 0.84 1.29 
0.8 0.84 1.29 
0.6 0.84 1.29 
0.2 0.84 1.29 
0 .1 0.84 1.29 
LOADING ANALYSIS FOR 
MIDDLE TAMPA BAY 
FRACTIO Predicted Total Nitrogen 
LOAD TO Concentration (oom) 
0.50 
0.49 
0.50 
0.50 
0.49 
LTB AVE RAG MAXIMU MINIMUM 
1.0 0.58 0.84 
0.8 0.58 0.84 
0.6 0.58 0.84 
0 .2 0.58 0.84 
0.1 0.58 0.84 
LOADING ANALYSIS FOR 
LOWER TAMPA BAY 
FRACTIO Predicted Totall\Htrogen 
LOAD TO Concentration (oom) 
0.41 
0.41 
0.41 
0.41 
0.41 
LTB AVE RAG MAXIMU MINIMUM 
1.0 0.58 0.68 0.47 
0.8 0.57 0.68 0.47 
0.5 0.57 0.68 0.47 
0.2 0.57 0.68 0.47 
0.1 0.57 0.68 0.47 
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2 
3 
4 
5 
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5 
LOADING ANALYSIS FOR 
OLD TAMPA BAY 
FRACTIO Predicted Total Phosphorus 
LOAD TO Concentration (ppm) 
LTB AVE RAG MAXIMU MINIMUM 
1.0 0.32 0.47 
0.8 0.33 0.47 
0.5 0.32 0.46 
0.2 0.32 0.46 
0.1 0.32 0.46 
LOADING ANALYSIS FOR 
HILLSBOROUGH BAY 
0.19 
0.20 
0.19 
0.19 
0.19 
FRACTIO Predicted Total Phosphorus 
LOAD TO Concentration (ppm) 
LTB AVE RAG MAXIMU MINIMUM 
1.0 0.45 0.67 
0.8 0.45 0.67 
0.6 0.45 0.67 
0.2 0.45 0.67 
0.1 0.45 0.67 
LOADING ANALYSIS FOR 
MIDDLE TAMPA BAY 
0.25 
0.26 
0.25 
0.25 
0.25 
FRACTIO Predicted Total Phosphorus 
LOAD TO Concentration (oom) 
LTB AVE RAG MAXIMU MINIMUM 
1.0 0.29 0.44 0.16 
0.8 0.29 0.44 0.16 
0.6 0.29 0.44 0.16 
0.2 0.29 0.43 0.16 
0.1 0.29 0.43 0.16 
LOADING ANALYSIS FOR 
LOWER TAMPA BAY 
FRACTIO Predicted Total Phosphorus 
LOAD TO Concentration (ppm) 
LTB AVE RAG MAXIMU MINIMUM 
1.0 0.12 0.18 0.06 
0.8 0.12 0.18 0.07 
0.5 0.12 0.17 0.06 
0.2 0.12 0.17 0.06 
0.1 0.12 0.17 0.06 
1 
2 
3 
4 
5 
1 
2 
3 
4 
5 
1 
2 
3 
4 
5 
1 
2 
3 
4 
5 
LOADING ANALYSIS FOR 
OLD TAMPA BAY 
FRACTIO Predicted Depth (m) @ 22.5 % 
LOADTO L' ht P tat" .101 ene r Ion 
LTB AVE RAG MINIMUM MAXIMU 
1.0 1.29 0.88 
0.8 1.30 0.88 
0.5 1.30 0.88 
0.2 1.30 0.88 
0.1 1.30 0.88 
LOADING ANALYSIS FOR 
HILLSBOROUGH BAY 
2.05 
2.05 
2.05 
2.05 
2.05 
FRACTIO Predicted Depth (m) @ 22.5 % 
LOAD TO L' h Pt' 101 t ene ration 
LTB AVE RAG MINIMUM MAXIMU 
1.0 0.96 0.73 
0.8 0.96 0.73 
0.6 0.96 0.73 
0.2 0.96 0.73 
0.1 0.96 0.73 
LOADING ANALYSIS FOR 
MIDDLE TAMPA BAY 
1.43 
1.43 
1.43 
1.43 
1.43 
FRACTIO Predicted Depth (m) @ 22.5 % 
LOADTO L' ht P tat" .101 ene r: Ion 
LTB AVE RAG MINIMUM MAXIMU 
1.0 1.46 1.05 2.12 
0.8 1.46 1.05 2.12 
0.6 1.46 1.05 2.12 
0.2 1.47 1.05 2.12 
0.1 1.47 1.05 2.12 
LOADING ANALYSIS FOR 
LOWER TAMPA BAY 
FRACTIO Predicted Depth (m) @ 22.5 % 
LOADTO L' ht P t f .101 ene ra Ion 
LTB AVE RAG MINIMUM MAXIMU 
1.0 1.81 1.35 2.32 
0.8 1.81 1.35 2.32 
0.5 1.82 1.35 2.32 
0.2 1.82 1.36 2.32 
0.1 1.82 1.36 2.32 
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Southwest Florida 
Water Management District 
2379 Broad Street . Brooksville . Florida 34609-6899 . 1-800-423-1476 (Florida Only) or 
(352) 796-7211 • SUNCOM 628-4 150 • T.DD. Number Only (Florida Only) : 1-800-231-6103 
7601 Highway 301 North 
Tampa. Florida 33637-6759 
1-800-836{)797 or (813) 985-7481 
SUNCOM 578-2070 
June 5, 1996 
170 Century Boulevord 
Bartow, Florida 33830-7700 
1-800-492-7862 or (941) 534-11148 
SUNCOM 572-6200 
MEMORANDUM 
115 Corporation Way 
Venice, Florida 34292-3524 
1-800-320-3503 or (941 ) 486-1212 
SUNCOM 526-6900 
2303 Highway 114 West 
Inverness. Florida 34453-3809 
(352) 637-1360 
TO: Joint (SWIMfTBNEP) Tampa Bay Water Quality Modeling 
Committees 
FROMG~Gerold Morrison, Surface Water Improvement and 
Management (SWIM) Department 
SUBJECT: Final report - mechanistic water quality model 
We've completed the paramaterization, calibration, and initial 
application phase of our Tampa Bay WASP modeling project, and a 
final report summarizing that phase is available for distribution. Please 
give me a call (813/985-7481 x2213) if you'd like to receive a copy of 
the report. We're trying to keep copying and mailing costs to a 
minimum, so I'll only make enough copies to meet demand and will try 
to hand deliver copies (e.g., at TBNEP TAC meetings) to committee 
members who want them. Additional copies will be available from 
SWFWMD's central records section and library (both in Brooksville) . 
Thanks again for your help with the modeling project. 
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